Wrapping paper is no longer just an overhead expense! 
Business-wise retailers are discovering that when they 
use colored wrapping paper, it becomes a salesman... 
an animated advertisement in the streets, on buses... 
even in the home. 


But many retailers haven’t discovered the extra adver- 
tising value their wrappings can give them. They’re still 
using nondescript paper. They are a ready market for 
colored wrapping paper, cartons and bags. Tell them 
about this advertising p/Jus—and you can wrap up a 
big plus in profits. 


It’s a big potential market. If you are interested in it, 
our Technical Staff will help you select the proper dyes. 
Cost, light fastness and other necessary properties will 
be carefully considered. Write today to E. I. du Pont de 
Nemours & Co. (Inc.), Dyestuffs Division, Wilmington 
98, Del. 


More color makes more business 
.» for your customers and you 


DU PONT BASIC DYES 

Du Pont Safranine T. Ex. Conc. 125% 
Du Pont Auramine Conc. 

Du Pont Basic Brown BR 

Du Pont Methyl Violet S. Conc. 

Du Pont Methylene Blue ZX 

Du Pont Victoria Green Small Crystals 


DU PONT ACID DYES 
Du Pont Orange 11 Conc. 
Du Pont Orange RO 


DU PONT DIRECT DYES 

Du Pont Purpurine 4B Conc. 

Pontamine* Fast Scarlet 4BS Conc. 150% 
Pontamine* Yellow SXP Conc. 

Du Pont Stilbene Yellow G Conc. 
Pontamine* Fast Orange WS Conc. 175% 
Pontamine* Orange R Conc. 

Pontamine* Black E Double 

Pontamine* Brown D3GN Conc. 125% 


*REG. U.S. PAT. OFF, 
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OU PONT 
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MAGINE... 


_ America without paper! 


No wraps...no bags...nocartons! Imagine P 
the consternation of Mrs. America at market. A CHIC de De nds Onn 
Not only would convenience vanish . . . but the 
miracle of American merchandising and mar- 
keting methods would disappear almost in- ors ' 
stantly. Orders, shipments, store stocks... ecg 
all in a state of chaos. America’s standard of 
living... and the nation’s health . . . would 
: PREPARED IN THE PUBLIC INTEREST BY BELOIT IRON WORKS, BELOIT, WIS. 
be severely affected ... the nation’s strength MAKERS OF HIGH-SPEED, HIGH-PRODUCTION PAPER MACHINERY SINCE 1858 
and security threatened. Unthinkable? Don’t 
take paper for granted. Anything so vitally 
basic should be thought about... and safe- 
guarded. Paper is essential! Use it wisely... 
protect its production... to keep America 
strong. 


— Literesting lacls about laper 


Largest single purchaser of 
paper in the world is the U. S. 
Government Printing Office. 
Delivery averages the equiva- 


lent of 16 carloads daily. 


} oe “@) ¥ mm, 


CHRYSOIDINE Y DUSTLESS is a popular basic orange, 


extensively used in coloring kraft, tissue, boxboard, 


poster, news, ground wood, and catalog papers. It 
dyes both sized and unsized papers and gives 


excellent results when used on unbleached fibers. 


Your Calco representative will be glad to supply full 
information on CHRYSOIDINE Y DUSTLESS 


and the many other colors in the Calco line. 


@ AMERICAN Cyanamid COMPANY 


CALCO CHEMICAL DIVISION 
DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


New York : Chicago + Boston i Philadelphia : Charlotte : Providence 
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Two of the four 
42-inch Sutherlands 
in Kaukopaa Mills, 

Imatra, Finland 


Right from the start you'll be pleased 
with Sutherland Continuous Beaters, and your 


satisfaction will grow as they cut your power 


Seie December 14,1950 


EIN SE per ay 
Ge 
niente aia 


costs in half... give you faster-draining, 
higher-test pulps .. . keep your maintenance Re Gr stitice ne OU Fon a ; 
. WALTER DS AN. . 4 
costs amazingly low. oa LAST NIGH? P BKCELIEND stanoyp 
peas a8 : : ee 
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Yes, there’s solid satisfaction in Sutherlands. 


Let us tell you what they can do in your mill. 


Yours very uly 
. . 
Vig Pp ENSO_Gu tz T OSAKEYHTIO 
aes ; Ke 
One Copy siraas{ DD 


One copy st eamer 


Write us. 


continuous beating systems 


Designed, Engineered, Serviced 
by SUTHERLAND REFINER CORPORATION 


TRENTON 6, N. J. 
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White liquor clarification is the key step that links the entire recausticizing 
operation with the pulp production cycle. In the Dorr System . . . the standard 
of the Alkaline Pulping Industry . .. the Dorr White Liquor Clarifier carries 
out this all-important step. 


It produces... 


1. A clarified cooking liquor of uniform strength and causticity. 


2. A thickened lime mud at 35 to 40% solids—which means minimum 
white liquor carry-over to the mud washing step. 


Adequate area and detention; continuous and positive lime mud removal; com. 
pact, space-saving, easily insulated tray design; corrosion protection — all these 
factors simply mean your white liquor is under control and you can concentrate 
on pulp production. : “ * 


White liquor clarification is only one of the important unit operation: 
in The Dorr System. A new bulletin, #3301, describing the recausticiz 
ing operation in detail, will be sent on request. Agaresee inquiries tc 
The Dorr Company, Barry Place, Stamford, Conn.; or in Canada, té 
The Dorr Company, 80 Richmond Street West, Toronto 1. 


~DORRCO,. 


lesa Darndoeds 
OMPANY - ENGINEERS + STAMFORD, CONN. 
Associated Companies and Representatives in the principal cities of the world 
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According to tradition, these keen blades 
were laboriously hammered at the forge 
until they resembled the “color of the 
moon” when quenched. To test the cutting 
edge, the blade was placed in a slow stream 
—cutting edge upstream. A piece of silk 
was floated downstream; if it was severed 
on contact, the blade was acceptable! 


These sturdy knives are renowned for ti 
outstanding performance in service 
under various conditions—in a gr 
number of mills—over a long period 
time. To assure superior knife qual 
Heppenstall makes special steels in elec 
induction furnaces .. . carefully for 
and tempers these alloy steels to give » 
the characteristics you need for a cle 
cutting, long-wearing knife. It’s no sec 
that the best knives obtainable are n 
economical in the long run . . . so why 
standardize on Heppenstall E.I.S. Chip 
Knives? Heppenstall Company, Pittsbu: 
1, Pa. Sales offices in principal cities. 


|——the mest dependable name in forgings 


Sizing costs cutone third 


At today’s high rosin prices, 
Mersize saves over *1-per-ton 


Size cost pe 


@Save 3¢ on every pound of rosin you - — ve t 
now buy... save $1 per ton of paper, or : . Nee MERSIZE 
As rosin prices climbed, Mersize savings | Saves 
almost doubled. And, Mersize gives you - you 


BETTER SIZING. Feathering is cut to a 


minimum; greater temporary wet strength . S Z more thari 


reduces broke. Mersize minimizes surface 


board, with Monsanto’s Mersize. 


sizing; acts as a booster and stabilizing agent, ever 
meets low-rosin content specifications, 
and improves water resistance of the : | 


final produet. 


June July Aug Sept Oct Nov Dec Jan Feb 
1950 1951 


Mersize-rosin combination 


You can have Mersize alone, or a new 
Mersize-rosin combination that makes your sizing 
easier and more economical. One hundred 
pounds of the new combination works 

like 200 pounds of rosin size. 


Free booklet 

Please write today for information on 

Mersize and for your free copy of “Better Sizing 
at Lower Cost with Mersize CD-2.” 

Monsanto Chemical Company, 


, Merrimac Division, Boston 49, Mass. 
Mersize: Reg. U.S. Pat. Off. 


SERVING INDUSTRY... WHICH SERVES MANKIND 
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Perkins Calender Rolls— 
the natural result of the 
longest and broadest 

experience in the indus- 
try—give quality that is 
definitely reflected in 
your product. Perkins 
service includes refills 
of any make of calen- 
der rolls. 
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KAOLIN CLAY FACTS... jor Paper Makers 


NUMBER 10 OF A SERIES FROM THE J. M. HUBER CORPORATION LABORATORIES 
COMPLETE SET OF THIS SERIES AVAILABLE ON REQUEST 


EVALUATING MINING CORE SAMPLES The evaluation of 
mining core samples is an important step in assuring 
uniform clays. The complete Huber cycle of laboratory 
tests consists of 12 separate steps; some of the more im- 
portant are listed below: 

1. Brightness determination of each sample. 

2. Grit determination for each composite on 200 and 
325 mesh screens. 

3. Blunging and fractionating each composite so that 
the recovered fraction is composed of particles 75-80% 
by weight, finer than two microns. 

4. Determining brightness of the purified and bleached 
composites. 

5. Determining flow properties of the purified and 
bleached composites in a 70% clay-water system and in 
standard casein and starch colors. The ease of disinte- 
gration or ‘‘make down”’ is also observed. 

6. Comparing composites against standards estab- 
lished for the paper and other industries. 


Determining viscosity of clay suspensions with the Stormer 
Viscometer at the Huber Clay Laboratories. 


PROCESSING KAOLIN CLAYS BY THE WET METHOD 
The wet process deals with clay particles suspended 
in water. This process is very complex, involving 
the separation of water-suspended clay fractions 
with controlled particle size ranges, the bleaching 
or whitening of the clay by chemical means, 
filtration and drying. 

Modern production of water washed clays is 
accomplished in several stages: blunging—the 
initial disintegration of the crude clay lumps in 
water; fractionation—the separation of fractions 
with definite particle size ranges; bleaching— 
removal of the discoloration caused by iron com- 
pounds; filtration and drying of the filter cake. 


Continuous drum type filter for water washed clay. 


EFFECT OF PARTICLE SHAPE ON FLOW CHARACTERISTICS 


The shape of the clay particle ts of major very dilute concentrations. It follows, then, 


Have you received 
your copy of ‘Kaolin 
Clays and their In- 
dustrial Uses’’—new 
Huber 144-page 
technical reference 
book? Write on 
ie company letter- 
ead. 


importance in controlling the flow of highly 
concentrated mixtures. During the flow of 
such mixtures, the solid particles are con- 
tinually being rotated. Unless a volume of 
liquid having a diameter equal to the 
greatest length of the solid particles ts 
available, the particles are apt to interfere 
with one another during rotation and pro- 
duce resistance to flow. This phenomenon 
occurs freely in such threadlike molecules as 
rubber which produce high viscosities in 


that solids composed of needles of thin 
plates should develop excessive viscosities 
when the systems become too crowded for 
free rotation. On the other hand, much 
larger quantities of cubical or spherical 
particles would produce freer suspensions. 
A recently published paper (Paper Trade 
Journal, February 16, 1951) from Huber 
laboratories discusses methods for control- 
ling the viscosity of concentrated clay 
suspensions. 


J. M. HUBER CORPORATION, /00 Park Avenue, New York 17, N. Y. 


MINES & PLANTS—LANGLEY, S. C., GRANITEVILLE, S. C., AND HUBER, GA. 


DNE OF THE WORLD'S LARGEST 
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NEW OPPORTUNITIES in continuous processing 
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RATIO CONTROL...by Foxboro 


Many a troublesome batch process can be converted 
to continuous operation — with resulting economies 
and product improvement —by installing Foxboro 
Liquid-Solid Ratio Control. This simple, accurate sys- 
tem has been thoroughly proved in use on such proc- 
esses as the extraction, dissolving, or reaction of 
materials. 


Wherever ratio-ing the quantity of liquid reagents 
to a varying rate of solid chemicals being delivered 
by a conveyor belt is desirable, this tully automatic 
system simplifies the operation and improves the effi- 
ciency of the process. 


In this system, a Foxboro Recording Controller 
receives a continuous measurement of weight of the 
solid material (from a Foxboro Pneumatic Motion 
Transmitter incorporated in a Merrick Weightometer 
located above the conveyor belt), and also receives 
a continuous measurement of liquid flow from a 
Foxboro d/p Cell. The desired ratio between solid 


~ 


OXBOR 


REG. U. S. PAT. OFF. 


and liquid flow can be readily set by a dial in the 
instrument which, in turn, controls the liquid flow. 


The efficiency-boosting advantages of Foxboro 
Ratio Control are now being realized by a number of 
leading companies. If you have a similar problem, 
learn how these advantages may be achieved for 
your plant. Write for engineering data. The Foxboro 
Company, 786 Neponset Ave., Foxboro, Mass., U.S. A. 


This illustration 
shows Foxboro 
Ratio Control in- 
stalled in a large 
modern mill. A 
Merrick Weighto- 
meter equipped with 
a Foxboro Pneumat- 
ic Motion Transmit- 
ter appears in the 
foreground. 


COORDINATED CONTROL 
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BECCO PEROXYGEN 


Decolorizing by oxidation is most efficient 
when you use BEcco 50% HYDROGEN PEROXIDE and 


BeEcco bleaching processes . . . 


There is no degradation of pulp. . . virtually no 


GROUI 
SEMI- 
AGRICULTURAL 


yield loss . . . no washing stages are needed. 


Becco Hydrogen Peroxide gives you pulps of high 


brightness at low cost. 


Brecco Research has devised new and efficient high 


density bleaching processes for groundwoods, 


semi-chemicals, sulfites, krafts, and agricultural 
wastes. Send for literature, or for a BECCO 


representative, a specialist in peroxide bleaching. 


BHCC SALES CORPORATION 


Sales Agent for BUFFALO ELECTRO-CHEMICAL COMPANY, INC. 


Buffalo + Boston + Charlotte + Chicago BUFFALO 7, N.Y. 
New York «+ Philadelphia 
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The Chemical Engineer, His Function in Industry 


W. L. BADGER 


I PREFER rather to speak about the role of the 
chemical engineer, and to let the application of his work 
to the paper industry rest in the hands of those who 
know more about pulp and paper manufacture than I 
do. If I were to attempt a basic definition of the work 
of a chemical engineer, I would say it is the application 
of our knowledge of the unit operations to the chemical 
and process industries. This, like most definitions, 
involves a term that must be still further expanded and 
explained; that is, what do we mean by the unit oper- 
ations? 


DEVELOPMENT OF THE CHEMICAL AND PROCESS 
INDUSTRIES 


The chemical and process industries went through 
their most important processes of development in Ger- 
many during the last century and up to the outbreak 
of the World War in 1914. In many parts of the world 
such process industries as were established followed 
closely after the German pattern. The teaching of 
German schools, German methods of thinking, German 
methods of working, and the information in German 
textbooks were widely adopted in all those countries 
where chemical and process industries developed. It 
was a characteristic of this period that each industry 
was thought of as in a watertight compartment by 
itself. The development of a knowledge of processes 
and equipment was carried out industrywise without 
any real understanding of the fact that many processes 
are basic to almost all industries. The result is that 
one found a very high development of the technology 
of the alkali industry, the acid industry, the soap in- 
dustry, the paper industry, the leather industry, etc., 
but no particular interchange of ideas between the dif- 
ferent industries. So, for instance, the multiple effect 
evaporator was first built in 1843 in the sugar industry. 
This idea received considerable attention and rose to a 
rather high degree of development in Germany from 
1850 on. As an illustration of how completely different 
industries were separated, it should be noted that the 
first multiple effect evaporator was used in the salt in- 
dustry in the United States in 1888, and it was really 
not until after 1910 that multiple effect evaporators 
were generally adopted in other industries. Today a 
very large amount of the salt made in Germany is still 
made in the old direct-fired flat pans. Much salt pro- 
duced in England is still so made. 


In contrast with the above, consider the case of fil- 
tration. The Germans developed the filter press, and 
the filter press is a perfectly satisfactory method of fil- 
tration provided labor is cheap enough. Everywhere 
that filtration was carried out, it was always done with 
filter presses, and that is one case in which a method of 


filtration was common to many industries. However, 
W. L. BavGer, Consulting Engineer, Ann Arbor, Mich. 
12 A 


with the rise of the cyanide process for the extraction of 
gold, and the necessity for filtering very large volumes 
of solids at a very low unit cost per ton of solids, it soon 


became obvious that the filter press could not be suc- _ 


cessful. The first filter that was developed in this 
country was the Moore filter in which filter leaves 
were hung in a tank where filtration was carried out, 
then they were hung in a tank where cake was washed, 
then in another tank where the cake was blown off. 
Very quickly thereafter the Butters filter was developed 


in which the filter basket was stationary in one tank and | 
different liquids were supplied. But both of these | 
methods, so greatly superior to the filter press, were | 


practically unknown outside the metallurgy of gold. 
Then Kelly got the idea of putting the filter basket, 
the bundle of filter leaves, inside a cylindrical container 
and pumping the liquids through by pressure. It 
happened that Kelly was working in Salt Lake City and 
was familiar with the beet sugar industry. 


After the © 


Kelly press was quite successful in the cyanide indus- — 


try, he tried it in the beet sugar industry, and within 
the next ten years the Kelly press went completely 
around the world in both beet and cane factories. 
Sweetland modified this by hanging the filter leaves at 
right angles to the cylinder instead of longwise, and. 
then Oliver got the idea of wrapping the filter leaf 
around the cylinder, making the process continuous. 
Here again this filter was widely known and widely 
used for years in the recovery of gold by the cyanide 


process before anybody ever thought of adapting it to | 


the other chemical industries. But all of these filters, 
once adapted to other processes than the cyanide proc- 
ess for gold, proved their adaptability. Such a thing 


could hardly have happened under the old German idea | 
of keeping each industry in a watertight compartment. | 


UNIT OPERATIONS 


The greatest advance along this line took place when | 
Arthur D. Little evolved the idea of unit operations. | 
His thought was that such operations as the flow of | 


heat, the flow of fluids, evaporation, filtration, dis- 
tillation, crystallization, and so on through a long list, 


were operations that could be studied as operations, | 
independent of the industry in which they were used, 


and the results could be applied to any industry in which | 
these operations were used. This conception probably | 


had more to do with the development of chemical engi- 
neering as we know it today than any other one idea. 

Little may have thought that he was developing a 
new conception, but actually it had been thought of 
long before, but quite completely forgotten. I am 
reading from a little book written by Paracelsus, the 
great alchemist, in 1571. 


“Book Vil. Regarding Transmutations. 
“To write of the transmutation of all natural things, it is 


first desirable and necessary to point out what transmutation 
may be. 


Vol. 34, No.6 June 1951 LACE 


Vanzyme 


STARCH CONVERTER 


TUB SIZING 
CALENDER SIZING 
MACHINE COATING 
LAMINATING ADHESIVES 
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“Second, the degrees and steps of the same. 

“Third, by what means and in what way the same occur. 

“Now, transmutation is that a thing shall lose its form and 
appearance and become completely changed. It does not 
show, therefore, its first substance and form any more, but 
takes upon itself another form, another substance, another 
being, another color, another virtue, another nature or prop- 
erty. As, for instance, when a metal becomes glass or stone,’ 
wood becomes stone,” stone becomes coal,’ clay becomes stone 
and bricks, leather becomes glue, cloth becomes paper, and 
many others of the same sort.‘ These all are transmutations 
of natural things. 

“After this it is also highly necessary to know the degrees 
and steps of transmutations and how many these may be. 
Such degrees are not more than seven. Although some people 
count more, this is not so, and the most important steps are 
seven. The others, however, which might be counted as steps 
are included in the above, and these steps are as follows: cal- 
cination, sublimation, solution, putrefaction,® distillation, 
coagulation,® and coloration. 


1 Slag or oxide. 
2 Charcoal. 
3? 


4A pretty fair definition of the process industries 
5 Oxidation. 
6 Precipitation. 


‘Whoever ascends these seven steps shall come to such a 
wonderful place that he shall see and experience many secret 
things in the transmutation of all natural substances.” 


Paracelsus, of course, had no influence in this respect, 
but Little’s concept of the unit operations proved to 
be an extremely valuable tool and marked the be- 
ginning of the rapid development of chemical engineer- 
ing that has been seen in the last 25 years. It is inter- 
esting to note the results of this understanding of the 
unit operations. In those unit operations where the 
theory is pretty well understood and equipment can 
be designed from the basis of well-understood principles, 
the great multiplicity of designs seems to have disap- 
peared. In those unit operations where the theory is 
little understood, the multiplication of designs is quite 
noticeable. So, for instance, distillation has had a 
very exhaustive study in recent years, and the result is 
that a distillation column is simply a distillation col- 
umn. There are no longer designs on the market 
known as A’s method of distilling and B’s method of 


e Evaporators 

e Pulp Washers @ Deckers e Filters 
e Digester Blow Condensers 

e Surface Condensers 


e@ Turpentine Condensers e Causticizets 
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55% to 60% solids in the washed mud 

Sturdy, stainless-protected construction 
Practically automatic in operation 
Extremely low maintenance cost 


Described in Bulletins D-100 and 
D-108—sent free on request 


DIVISION OF WHITING CORPORATION ; : 
15697 Lathrop Ave. Harvey, Illinois J 


nd BIRMINGHAM 3: American Life Bldg. 
NEW YORK 7: 30 Church St. 
SEATTLE 1: 1326 Fifth Ave. 

TORONTO 2: 47-49 LaPlante Ave. 
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Washes lime mud to less than1% soda conten} 


Here’s a machine sufficiently 
heavy to be used either as a 
-Rewinder or as a Winder be- 
hind a paper or board Machine. 
Built in widths from 62” to 92” 
and to handle diameters up to 
50" or on special orders, 60”. 


Ask for Bulletin 204 describing 


other sizes. 


SLITTERS and 


WINDERS 
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distilling and C’s method of distilling, but simply a dis- 
tillation column. Much the same has occurred with 
evaporators. On the other hand, if one looks at the 
unit operation of crushing and grinding, he finds a wide 
variety of designs; and for many jobs, if a dozen firms 
are asked to bid on a crushing job, one will find a dozen 
radically different designs of crushers submitted. This 
differentiation has gone so far that it is practically the 
hallmark of the degree to which the operation is under- 
stood. The better the operation is understood, the 
simpler and more uniform is the equipment, and the 
differences in designs become, then, merely such minor 
differences as are necessary properly to adapt the equip- 
ment to the particular materials or the particular in- 
dustry in which it is used. 


ACTIVITIES OF CHEMICAL ENGINEERS 


If, then, the principal field of the chemical engineer 
is in understanding the design and operation of the 
equipment of the unit operations, why, you may ask, 
does he appear in the paper industry, and why isn’t 
he simply employed by the manufacturers of equip- 
ment? You may think that if you want a still or an 
evaporator or a drier or any other piece of equipment 
that falls under the classification of unit operations, you 
go to the equipment manufacturers and they design 
the apparatus to fit your process. This is true to a 
certain extent. If, however, this were the only field of 
the chemical engineer, the number of chemical engineers 
required would be only such as to staff the equipment 
industry, and there would be no particular place for the 
chemical engineer in the process industries. On the 
other hand, everyone who has had any contact with a 
plant knows that it is one thing to put in a piece of ap- 
paratus and something else to keep it operating prop- 
erly and efficiently. This is the principal field of the 
chemical engineer, a more important field than the de- 
signing of the equipment in the first place. A thorough 
understanding of the unit operations leads often to a 
much better understanding of how the equipment may 
be operated and what changes in operating conditions 
will do to change its capacity or economy. It is here 
that the chemical engineer finds his largest field of ac- 
tivity. 

A second field of activity for the chemical engineer 
is to act as a liaison officer between the development 
laboratory and the plant. When a chemical labora- 
tory comes up with a new process or a new idea, that 
must be translated into actual physical equipment that 
somebody canrun. While it is true that many chemists 
after long experience in industry are able to do this, 
it is much more logical to turn it over at once to a man 
whose whole training has been to devise equipment in 
which to carry out certain operations. He may find a 
large part of the equipment from standard equipment 
manufacturers. He very often has to design something 
specific. The chemical engineer has the advantage 
over a man with strictly mechanical engineering train- 
ing in that he is familiar with the chemistry of the proc- 
ess in which he is working and can take this into ac- 
count in planning the equipment and its operation. 

The result of this is that in many cases the chemical 
engineer’s widest field of activity has developed one 
step beyond the ideas in the last paragraph, and he 
becomes a man who is in charge of operations. Here 
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his knowledge of the equipment plus his knowledge of 
the chemistry of the process makes him the most suit- 
able man for an operating job. In this discussion, 
of course, I am sticking to the strictly technical aspects | 
of this training, leaving out all such considerations as | 
his being able to get along with people, being able to, 
handle labor, and so on. These latter are conditions | 
that must be met by any man who fills these jobs, no_ 
matter what his technical background is. 


THEORY AND PRACTICE 


One of the criticisms that is often made in plants |] 
when a new chemical engineer comes in fairly fresh from |} 
college is that he is not practical. This is a criticism | 
that can be fairly leveled at most young college gradu- 
ates. Afterall, the university is only supposed to teach 
them half their job—theory, and the practice must be | 
accumulated by experience. There is no other way. | 
This is true whether the man be a chemical engineer | 
or mechanical engineer or any other type of engineer. 
An illustration of the difference between theory and 
practice comes to my mind. 


When I was teaching in the University, one of the } 
problems I used to give the boys was to design the head | 
for a pressure vessel of a given diameter and carrying a | 
given pressure on the inside. The boys had had the | 
formulas for flange thickness, bolt circles, and so on, | 


and they wound up with a flange of a certain diameter | 
and a certain thickness and with a load of so many | 
pounds that must be carried by the bolts. So far, |} 
theory stayed with them. The next step was one that 
depended on experience. The question was how many 
bolts, how big, should be used? I remember that in the 
problem that I gave them I got results all the way from 
four 21/,inch bolts to some ninety-six 1/,-inch bolts. 
The boys always wanted to know, ‘‘How do you know 
which to use?”’ and the answer of course is that you 
can’t know until you have handled such problems in 
practice. As I recall it, the vessel was about 30 inches 
in diameter. With four heavy bolts, the flange would 
spring between bolts and would not be tight. With 
ninety-six '/,-inch bolts, the average mechanic would | 
pull the bolts in two trying to tighten them. The ac- | 
tual answer as I recall it came out about sixteen 3/,-inch | 
bolts. 

This is the sort of thing that no one can teach in 
classes and that must be accumulated by actual ex-_ 
perience. And actual experience unfortunately too 
often consists in making mistakes and then finding out | 
afterward why the mistake was made. However, most. 
of us who lay any claim to practical experience and a_ 
feeling for what will work and what won’t work in the 
plant, if we are honest, will have to admit that we got 
to that pomt by making a great many mistakes, some 
of which fortunately never were found out. | 


INSTRUMENTATION 


One of the aspects of the chemical engineer’s work not 
often realized is that, through his understanding of’ 
factors that control the operation of the equipment he is 
building, he has a better understanding of how instru- 
mentation can be applied in order to minimize labor. 
One often sees overinstrumented equipment where in- 
struments are put in to control factors that do not need 
to be controlled. It is true that fairly often we instru- 
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RBOR Day was started in Nebraska 

79 years ago by J. Sterling Morton 
to stimulate interest in tree plant- 
ing. Since 1941, through its Tree Farms, the 
Weyerhaeuser Timber Company has made a large- 
scale practical business of reforestation. 


Most Weyerhaeuser Tree Farms are located 
west of the Cascade Mountains, which is Douglas 
Fir country. In these forests, nature, with man’s 
help, reseeds the harvested lands. Thousands of 
seeds are carried from the ripened cones of ma- 
ture trees which are left standing in groups, strips 
or blocks by Weyerhaeuser loggers. This system 
of harvesting is called block logging, and leaves 
a patchwork pattern of cut and uncut areas. 


Where seed trees and seedlings have been de- 
stroyed by forest fires, Weyerhaeuser Foresters 
must plant seedling trees. This is slow, hard and 
costly work, and fortunately less than 3% of 
Weyerhaeuser Tree Farm lands require hand 
planting. 


As mature timber is logged in the forests under 
Weyerhaeuser management, the harvested land 
begins growing new trees. Thus, Weyerhaeuser 
Tree Farm lands will continue to produce suc- 
cessive timber crops. 


CONSTRUCTION SERVICES FOR 


THE PULP AND PAPER IN 


If you have a problem involving any 
of the following, you can get immediate and experi- 
enced help from EBASCO engineers and consultants: 

@ Design and Construction of Pulp and Paper Mills 

@ Steam and Hydro-Electric Power Plants 

@ Power Studies 

@ Reports and Appraisals 


@ Recovery Plants, Extensions and Alterations 
es Pike y ie 


Eg 5 ee 


EBASCO SERVICES 
INCORPORATED 
NEW YORK + CHICAGO + WASHINGTON, D.C. 


For complete details on EBasco’s 
various services send for ‘“‘The Inside Story 
of Outside Help.’’ Address Dept. P, 
Two Rector Street, New York 6, N. Y. 
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ment a piece of equipment or a process for the purpose 
of learning more about it and not with the idea that 
every instrument is to be concerned solely with prac- 
tical routine control. This is one of the ways in which 
our knowledge of the unit operations progresses, to 
have detailed records of many factors about an oper- 
ation, so that, in the course of time, they can be inter- 
preted into a better understanding of it. 

On the other hand, instrumentation can be and should 
be used also to decrease the amount of labor. One in- 
stance came up in my own experience. I had designed 
a caustic evaporating and finishing plant out on the 
West Coast and I had had to crowd a great deal of 
equipment into one building. We had in that one 
building a triple effect evaporator, three double effects, 
three single effects, three rotary vacuum filters, four 
rotary pressure filters, a large vacuum cooler, various 
sections of a Swenson-Walker cooler, and about 70 
transfer pumps. A British engineer who was inter- 
ested in the same type of plant wanted to, see this in- 
stallation. It happened that we reached the plant 
at about 11:30 and went up to the evaporator building 
at once. This particular building was arranged with a 
long central aisle, and all the equipment was on mezza- 
nines around it, so that when one stepped in the door 
he could see practically everything in the building. We 
stepped in and my British friend looked around and 
said, “But isn’t it a bit unusual for you to let the entire 
crew go out for lunch at once?” I said, ‘“Nobody’s 
gone to lunch.”’ He said, ‘‘Where are the operators?”’ 
I said, “There aren’t any operators.’’ He said, “You 
don’t mean that all this apparatus is automatic,’ and 
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I said, “Yes, it’s all automatic.”” So I took him through 
the entire plant, which happened on that particular 
day to be running at about 125% of its rated capacity. 
We went upstairs and downstairs and saw every piece 
of equipment and never saw aman. Finally, at the end 
of the trip I took him to one back corner where there 
was one man sitting with his feet on a desk in front of 
an instrument panel. I told him that that man was 
the only man who was ever in that building unless he 
chose to send for the master mechanic’s crew, and that 
he ran the entire process, everything in the building. 
The Englishman couldn’t understand. He said that 
in a British plant of that sort there would be between 
75 and 100 operators. 


Now this instance I cite not so much to show the 
difference between English practice and American prac- 
tice as to point out that what we had accomplished 
there in the United States that had not been accom- 
plished in England was due to the fact that the chemical 
engineer has been recognized for 35 years at least in this 
country. In England, although there are schools that 
turn out what they call chemical engineers, actually 
such men have specialized in industrial chemistry. 
They are laboratory men, or else they are pure theorists 
interested only in writing differential equations. 


THE CHEMICAL ENGINEER IN THE PAPER 
INDUSTRY 

Now with regard to the use of the chemical engineer 
in the paper industry, I am leaving that to you, rather 
than trying to give you any specific instances of what 
he could do. You all carry out many of the operations 
of chemical engineering, the heating of liquids, the ab- 
sorbing of gases, the extraction of solids by liquids, the : 
separation of solids from liquids by filtration, evapo- 
ration, and many others. You possibly think of your 
own problems in the paper industry as being altogether 
different from anybody else’s problems, but neverthe- 
less it follows that a thorough understanding of the basic 
principles of these unit operations is just as valuable 
in your industry as in any other. Any man who thor- 
oughly understands the principles back of the design 
of the equipment, the principles on which it operates, 
the effect of the control or variation of certain factors 
in the operation on its capacity and economy has as 
much value in the manufacture of pulp or the manu- 
facture of paper as in any other industry where the 
same operations appear. 

If I were to sum up in a few words what a chemical 
engineer is and what he is supposed to do, I would say 
first, that he is an engineer; second, that he differs 
from most other engineers in two factors: (1) he has a 
thorough background of chemistry and is able to under- 
stand the chemistry of the processes in which he works, 
and (2) he has a thorough knowledge of the unit oper- 
ations which are the tools by which such a process is 
carried out. The logical consequence of being thor- 
oughly acquainted with the unit operations is that all 
the other things that the chemical engineer does, such 
as acting as liaison between development and plant, 
eclectic: and operating equipment, and finally taking 


charge of the operation of whole processes, follows di- 
rectly. 


RecetveEp April 26, 1951. Presented at the annual meeting of the Technical 
thee of the Pulp and Paper Industry, New York, N. Y., Feb. 19-22, 
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*“Most satisfactory rolls we've ever had!” * Users base statements like this on the 
trouble-free, day-in, day-out performance of Manhattan Rubber Covered Rolls. 
Longer felt and wire life... freedom from crush or picking .. . uniform density 
and perfect crown . .. with a bond to shell that never separates . . . these are 
features that mean uninterrupted, high quality production. * It’s experience—over 
half a century of it—that enables Manhattan craftsmen to produce rubber covered 
rolls that don’t oxidize, harden, corrugate or crack. Talk to your R/M representa- 
tive. He will tell you more about the modern facilities of the R/M roll covering 
plant most convenient to your mill. 


ROLL COVERING PLANTS AT PASSAIC, N. J. — NEENAH, WIS. — NORTH CHARLESTON, S, C. 


KA Aa ek UU BIBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Manvfacturers of Mechanical Rubber Products « Rubber Covered Equipment « Radiator Hose « Fan Belts * Brake Linings « Brake 
Blocks * Clutch Facings * Packinas « Asbestos Textiles « Powdered Metal Products » Abrasive and Diamond Wheels * Bowling Balls 
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Each Rice Barton machine is engineered and built to doa 
specific job and to fit the requirements of space, location and production 


That's why Rice Barton machines have won so many friends in mills where costs 


quantity and quality count. 
Whether you make heavy board for cartons or the fussiest, thinnest paper for radio condensers, 


we would like to work out your problems with you. Please write 


> JT A Bae 


Vol. 34, No.6 June 1951 


20 A 


ADP sPa 


AT LOWER COST... 
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POs eereseseresore 


WITH NEW 


ATCH the savings and wet-strength increase 
when you switch to new Plaskon Amino- 
plast in your formulas! 


Where Plaskon Aminoplast replaces urea resins, 
users have a choice of benefits and savings... 
an equal weight of Plaskon Aminoplast can 
increase the wet-strength as much as 29% over 
urea resin... or, you can attain wet-strength equal 
to your present urea-resin formula, yet use 5 to 


30% less Plaskon Aminoplast. 


When you replace melamines with Plaskon 
Aminoplast, wet-strengths remain as high or 
higher, yet material costs decrease considerably. 
Because addition procedures are simpler and 
cheaper, you ring up process savings with Plaskon 
Aminoplast, too. 


PLASKON DIVISION - LIBBEY - OWENS - FORD GLASS CO. 


Toledo 6, Ohio 


Branch Offices: Atlanta, Ga.; Chicago, IIl.; Lenoir, N. Carolina; 
Memphis, Tenn.; Milwaukee, Wis.; New York, N.Y. 

In Canada: Canadian Industries, Ltd., Montreal, P.Q. 
World’s largest manufacturer of urea resin glues 


Also manufacturers of weatherproof boxboard adhesives, tub-sizing 
resins, abrasive binders, resin adhesives and ink-formulating resins 
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PLASKON AMINOPLAST 


Plaskon Aminoplast is easy to mix, easy to add, 
can be safely stored in solution for several days. 
No drastic adjustments of your formulas or pro- 
cedures are necessary. 


May we show you what Plaskon Aminoplast can 
do for your papers... and your costs? The Plaskon 
technical man will gladly run a trial batch at 
your mill whenever you say the word. In the 
meantime, let us send you technical bulletins on 
Plaskon Aminoplast. 


Use Plaskon Resins to improve boxboard adhesives! 
Boxboard adhesives made with Plaskon Resins are unusually 
effective—the bond remains stronger than the Kraft paper 
used even after 24 hours’ soaking in water! For highly 
water-resistant, weatherproof adhesives for any corrugated 
board, investigate Plaskon Resins now. They comply fully 
with current government specifications. 


PLASKON. 


INDUSTRIAL RESINS 
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PULP, PAPER, AND PAPERBOARD IN THE UNITED STATES 


Review for 1950 


ee 


— ae 


y i lew Total United States Imports and Exports Paper Base | 
“conomic Review a x Saree Paper, and Manufactures | 

The year 1950 shattered all previous records in the pulp, (Millions of Dollars) | 
paper, and paperboard industry. Whether it be in the field Year Imports Exports Year Imports — Exports | 
of pulpwood consumption, wood pulp production, wood pulp 1939 15 40 1948 75A 139 
consumption, waste paper consumption, or paper and board 1945 298 102 1949 666 113 
production, the 1950 volume exceeded the level of 1939 by 1946 419 116 1950¢ 746 107 
approximately 100%. For a short span of 10 years these are 1947 657 173 
indeed remarkable achievements. 4 Preliminary. 


Source: Bureau of the Census, U. S. Department of Commerce. 


é i ard Highlights A al Value of Sales of United States Wholesale Dis- 
- Pulp, Paper, and Board Hig ights peated nnu icibutore-of Paper and Its Produetee19s0eop 
Unit, 
aes Millions Millions Millions 
liem of 1950 1949 1948 1947 1939 Year of dollars Year of dollars Year of dollars 
see oe 1939 575 1943 801 1947 1625 
ulpwood consump- 7 9. = 1944 835 
tion ag, CO 28-7 19.9 B12 19.7 10.8 tae hee ioe Se ip4g- | 14en 
Wood pulp produc- ; 2 . 1 1950¢ 1686 
tion Tons 14.8 12.2 12.9 11.9 7.0 19 ee ey 233 
Wood pulp con- “ Preliminary 
sumption ¢ Mons <eLGS5el3. GO T4253 Sno mec 

Waste paper con- = SA a Monthly Value of Sales of United States Wholesale Dis- 

5) sumption ® Tons PIP OO 108.0" 44 tributors of Paper and Its Products, 1946-50 

Paper and board Milk f Dollars) 

production. Tons 24.3 20.3 21.9 21.1 13.5 (Millions of Dollars : 

Wood pulpimports’ Tons 2.4 1.8 2.2 2.3 2.0 Month 1946 1947 1948 1949 1960 

Newsprint imports Tons 49 46 44 4.0 2.6 
re Be aaa SS January 90 134 139 121 ie 

5 Dn manufacture oO IDE" an board only. February S81 118 128 i ld} 

Biase Barcacior Cor suet ti ee Dearie ot Commerce: March 94 125 13499 ge 120 127 

April 101 132 131 115 120 
ae May 112. 130. 193. 100 ee 

In measuring the activity of the industry in terms of the June 113 134 132 116 136 
total value of sales of pulp, paper, board and products, the July 112 128 117 ae re : 
year 1950 recorded a new high of 6.8 billion dollars compared August ae 28 ie : 

; pon ae ; September 128 153 137 127 156 
with only $1.8 billion in 1939. These dollar values are in Oetober 140 165 139 129 172 
terms of “current” dollars and thereby reflect, in part, the infla- November 125 137 134 130 164 
tion of the dollar. Nevertheless, as indicated in other tables, December 117 139 127 124 157 
the volume of both production and sales of the products of Total 1338 1625 1575 1437 1686 
the industry has about doubled. “ Preliminary. 


Source: Prepared by Pulp, Paper and Board Division, National Produc- 
tion Authority, from data supplied by Business Structure Division, U. §. 
Department of Commerce. 
Total Value of Sales of the Pulp, Paper, Board and Products 


Manufacturing Industry 


_ Pulpwood 
Millions ee Millions ae Millions 
on SEL IEIS p  a s EES United States receipts of pulpwood in 1950 totaled 22.6 
fee oes he oo Hae ae million cords, of which 1.9 million cords were imported from 
t 4 e t T A "i ae . + M4 =, ny r 
1941 5836 1945 3795 1949 5511 Canada. Whereas domestic receipts increased materially 
C } a > 
1942-2965 1946-4467 1950° 6776 ANNUAL VALUE OF SALES OF U.S. WHOLESALE 
“ Preliminary. ; DISTRIBUTORS OF PAPER AND ITS PRODUCTS 
Source: Office of Business Economics, Department of Commerce. The Millions of Dollars 1937-1950 Millions of Dollars 
estimated dollar total of sales represents receipts of all operators of paper 2.0 20 


manufacturing companies. The figures include data for both corporate 
and noncorporate businesses, but are comparable to the sales data for cor- 
porations in Statistics of Income published by the Bureau of Internal Revenue. 


The industry continues to be a predominant factor in the 
foreign trade of the United States. Here again all previous 
records in terms of value of imports of pulpwood, wood pulp, + 
paper, and manufacturers were broken with the value of 
imports in 1950 of 746 million dollars compared with $215 
million in 1939. While exports in 1950, at 107 million a 
dollars, were less than in recent years, they nevertheless 
exceeded 1939 by 67 million dollars. 


1.0 


1937 38 39 40 43 44 47 48 49 ‘50 


_* Prepared by W. LuRoy Neusrecu, Chief, Pulp and Paper Section, peeisinan seca eouneas trnetee ONC 
U. 8. Dept. of Commerce, Washington, D. C. ; eens 


41 42 45 46 


U. S. DEPARTMENT OF COMMERCE, NATIONAL PROOUCTION AUTHORITY, PULA, PAPER AND BOARO OIvIBION 
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one well versed in any subject; 


especially one who understands 


the details, techniques, or 


principles of a fine art. 

To the fine art of handling and burn- 

ing black liquor, B&W brings an aggregate 

of 17 years’ experience. This practiced understanding of 
the details, techniques, and principles of black liquor 
recovery is evidenced by the number of Babcock & 
Wilcox installations placed in successful operation since 
1935—totaling more than 17 thousand B&W tons of 


recovery capacity. 

B&W technicians will be glad to discuss your prob- 
lems of burning and recovery: in connection with black 
liquor . . . or with any of the sulphite-liquor processes. 
The Babcock & Wilcox Co., 85 Liberty St., New York 
6, N.Y. 


Typical B&W Black Liquor Recovery Unit. 
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Pulpwood—United States Annual Receipts, Imports, Consumption, and Inventories 


(1000 Standard Cords—Roughwood Basis) 


So ee ae 1960% 1949 1948 1947 1946 1945 1944 1943 1942 1941 
“Receipts: } ’ 488 
ates, total 22,556 19,252 22,333 20,619 18,978 16,983 16,998 15,293 17,140 16,458 
ares 20°701 177547 20/026 18,543 16,980 15,254 15,349 13,581 14,908 14,177 
Imported 1853 1,706 27307 27076 ~=«i1,997 «1,729 «1,650 «1,712 «2,282 2,281 
Northeast, total 3,305 3,320 4,039 4,135 3,650 3,389 3,039 2,954 3,399 3,486 
Domestic 2241 27321-27666 += 27970 -«2508-=—«-2,311 «1,976 += :1, 906. 2,238 2,252 
Imported 17064 17004 17373 1,165 1,142 1,078 1,063 1,047 1,161 1,235 
Appalachian, total 17708 17548 «1,784 15623 1,716 1,388 1,482 1,303 1,475 1,412 
Domestic 1,708 1,548 1,763 1,610 iby oe 1 1368 1 Ba ie Ne 1 fase 1 ree 
Imported ae Te Pl 13 E l 2 ‘ 
abate, tora 11,541 9,057 9,997 8,227 7,909 7,153 7,090 6,505 6,622 6,400 
Domestic 11.541 92057 97997 8,227 7,909 7,153 7,090 6,505 6,622 6,400 
Imported ae aR, eas uae aoe ait pee ae ee gar 
Tales tates total 2,483 2,160 3,031 2,900 2,919 2,456 2,637 1,969 2,796 2,241 
Domestic 17985 17609 21344 27154 2,239 1,954 2,175 1,409 1,983 1,561 
Imported 498 552 687 746 680 502 463 560 813 680 
Pacific Northwest, total? 3,516 3,162 3,482 3,734 2,784 2,596 2,750 2,561 2,948 2,918 
Domestic 37296 3.015 37256 3,581 2,642 2,470 2,636 2,458 2,616 2,585 
Imported 289 148 226 153 142 126 114 103 231 332 
Consumption, total ¢ 23,656 19,945 21,189 19,714 17,818 16,912 16,754 15,645 17,275 16,580 
Northeast 3707 3.395 37814 3,740 3,466 3,245 3,159 3,265 3,530 3,515 
Appalachian 1'798 1614. 1,767 1,684 1,501 1,444 1,490 1,442 1,498 1,420 
South 11496 9.251 97443 81395 7,516 7,208 7,153 6,342 6,804 6,227 
Lake States 2°827 27459 27821 2/7294 21554 27544 21474 21325 2/471 2,398 
Pacifie Northwest # 3'828 31199 3/344 3/171 2,781 2,472 2,482 2,971 23972 3,019 
Inventories, total 4 3'813 4/877 5,622 4,566 3,780 2,627 2,819 2,846 3,392 3,729 
Northeast 1,069 1,526 1,644 1,442 1,063 869 700 820 1,119 1,218 
Appalachian 250 Bet) 397 372 422 206 279 280 423 439 
South 747 670 828 291 526 145 218 293 126 334 
Lake States 992 T5315 1,674 1,486 1,350 986 1,088 962 153138 995 
Pacific Northwest ” 755 1,031 1,079 974 419 420 534 491 410 742 


* Preliminary. 
Converted 600 board feet equal 1 cord. 
© Total consumption for 1940 was 13,743,000 cords; for 1939 it was 10,816,000 cords. 
@ End of year. 
Note: Detail may not add to totals because of rounding. 
Sources: Prepared by Pulp, Paper and Board Division, National Production Authority: data covering 1939, 1940, and 1945-50, inclusive—Bureau of the Cen- 
sus, U. S. Department of Commerce; data covering 1941- 44, inclusive—Forest Products Bureau, War Production Board. 


Consumption of pulpwood in 1950 was somewhat more 
than 1 million cords greater than receipts, the net result 
being an over-all decrease in inventories during the year of , 
approximately 1 million cords. It is reported, however, 
that the pulpwood cut in the northern regions of the Lake 


over previous years, imports were about 450 thousand cords 
less than in earlier years, such as 1941-42 and 1948. It is 
obvious that our own domestic forests are supplying an ever- 
increasing quantity of pulpwood for the manufacture of pulp 
in the United States. The most spectacular gain in pulp- 


wood production has been in the Southern region where re- 
ceipts have increased nearly 100% in the past decade, 
reaching a total of 11.5 million cords in 1950, currently 
amounting to approximately one half of total United States 
receipts from all sources, including imports. 


States, the New England areas, as well as in Canada, during 
the winter of 1950-51, has probably established an all-time 
record so that the northern mills may expect to have an 
adequate supply of pulpwood for the 1951 operating period. 

In the South, and to a substantial degree on the West 


Wood Pulp—United States Annual Imports and Exports, 1940-50 
(1000 Short Tons) 


Ttem 1950°% 1949 1948 1947 1946 1945 1944 1943 1942 1940 


Imports, total 2,376 1,763 2,176 2,295 1,795 1,752 1,072 1,306 15237 1,225 
Bleached sulphite: Rayon 
and special chemical 


grades : 239 154 244 248 202 144 131 129 134 114 
Bleached sulphite: Other 402 331 317 289 223 242 189 231 241 239 
Unbleached sulphite 527 392 673 731 619 657 399 519 459 373 
Bleached sulphate Att 392 278 239 80 72 47 48 58 85 
Unbleached sulphate 438 249 336 468 398 380 99 105 91 224 
Soda _ ; 34 27 25 21 20 21 16s 20 18 J 
Chemical screenings 5 3 8 10 9 iG i 11 8 8 
Bleached mechanical 21 1 as: aes. 1 1 b 6 
Unbleached mechanical 260 208 290 286 238 222 177 236 220 171 
Mechanical screenings 6 6 5 ix 6 5 5 6 (a4 b 

Exports, total 96 122 93 130 39 136 218 j 7 
Bleached sulphite: Rayon ; ie he gS 
and special chemical 

grades 28 25 16 lt 8 13 11 23 
Bleached sulphite: Other 18 20 15 44 7 17 38 45 73 102 
Unbleached sulphite ae 39 oS 54 17 27 46 90 98 72 
Bleached sulphate 5 9 1 2 1 6 ei 16 28 18 
Unbleached sulphate 9 20. 6 17 5 60 106 121 140 159 
Soda b b 1 1 b U1 i 5 3 10 
Screenings and other wood : 

; pulp Li 2 1 I 2 1 2 b 1 1 4 
bepyaliecinery — _ a 1%; i a SS = _ a 
’ Less than 500 tons. 
Note: Detail may not add to totals because of rounding. 
ie ctwonah ae ared by Pulp, Paper and Board Division, National Production Authority, based upon data from the Bureau of the Census, U. S. Department 
24 A 
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Pipe-titter Pete says: 


“If you want 
process lines that 
won t discolor 
paper stock... 
require little 
maintenance... 


WAP PI 


JOHNS-MAMVILLE 


JM 


PRODUCTS 


...use 
, Transite Pipe!” 


hd 


You'll hear this same story at leading paper 
mills... “Stock is cleaner and maintenance costs 
are lower wherever we’ve used Transite* Pipe for 
stock, washed pulp, white water, and other proc- 
ess and water lines.” 


Here are three good reasons why Transite Pipe 
pays worth-while dividends: 


Resists Corrosion—Transite Pipe is made of as- 
bestos and cement, by a special Johns-Manville 
process that forms a dense, non-metallic pipe that 
effectively combats corrosion. It has exceptional re- 
sistance to active chemical agents suchas mild alkalis 
or acids that usually cause deterioration in other pipe 
materials. Therefore, Transite lines will not rust and 
discolor stock—nor will they have to be cleaned, 
lined, or replaced because of internal corrosion. 


Bs ee 


*Reg. U. S. Pat. Off. 


Johns 


@ 
LE 
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Reduces Sliming—It has been proved conclusively 
in leading paper mills that Transite Pipe, when used 
for process lines and other mill purposes, will stay 
clean and resist slime indefinitely. 


Lowers Pumping Costs— Because Transite is 
inherently immune to tuberculation (internal corro- 
sion)...the high delivery capacity of this asbestos- 
cement pipe stays high. This permits pumps to be 
operated at maximum efficiency and lowest cost. 


Complete Transite Piping Systems including coup- 
lings and Transite lined fittings are available to the 
pulp and paper industry. For further information on 
Transite Piping Systems write Johns-Manville, Box 
290, New York 16, N.Y. 


Total United States Annual Wood Pulp Imports All Grades—By Major Countries of Origin 


( 1000 Short Tons) 


1950” 


Country 1939 1940 1941 1945 1946 1947 1948 f 1949° 
my a. ; o Q17 2376 
Total 2026 1225 1158 a 754 1795. 2295 2176 1763 
Canada ° 638 828 1145 1082 1234 15054 1601 ° 1314 ae 
Sweden 873 279 nt 672 445 556 385 267 ae 
Finland 337 93 13 115 220 176 149 oo 
Norway 96 17 10° 1 Be 29 a 
All other 82 8 soe e : 2. > Saeed 
ve owned: - 3 =, i 
» Preliminary. 


© Includes Newfoundland. 

“ Newfoundland—7854 tons. 

© Newfoundland—7 137 tons. 

/ U.S.S.R.—4928 tons. 

¢ All from Austria. 

h Austria—4459; Czechoslovakia—973. 

i pusteia = 20808: Czechoslovakia—2597 ; 
—9773. 

Note: Detail may not add to totals because of rounding. 

Source: Prepared by Pulp, Paper and Board Division: ‘National Produc- 
tion Authority, based upon data from the Bureau of the Census, U. 8. De- 
partment of ‘ommerce. 


Germany—957; and U.S.S.R. 


Coast, where logging is conducted throughout the year, there 
is concern that the tightening supply of labor, as well as the 
possibility of shortages in logging equipment, trucks, and 
related items, could possibly make it more difficult to main- 
tain full and adequate supplies of wood during the coming 
months of 1951. In fact, because of the high level of con- 
sumption, especially in the South, many pulp mills have 
found it hard to maintain desirable inventories of wood. Any 
unusual circumstance, such as prolonged wet spring weather, 
could in itself handicap the production of pulpwood at many 
mills in the deep south. 


Wood Pulp 


The subject of wood pulp continues to hold the spotlight 
in the industry. Although 1950 domestic production, at an 
all-time high of 14.8 million tons, coupled with record 
imports (except 1937) of 2.4 million tons, created a new peak 
in total supply, consumption exceeded supply with a moderate 
decrease of inventories during the year. 

Consumption of pulp at paper and board mills alone in 
1950 totaled 16.5 million tons with inventories at pulp, 


25 


20 


PULPWOOD 


19596 


Millions 


1939 


1950 


of Cords 


RECEIPTS . 
= 


HQ WWW, GG 


| 


1941 1942 1943 1944 1945 1946 1947 


CONSUMPTION 


NVENTORIES 


Source Bureou of the Gensus;, Wor Production Boord 


U.S. DEPARTMENT OF COMMERCE, 


Wood Pulp—United States Annual Production and Domestic Consumption, 1939-50 
(1000 Short Tons) 


Item 1950° 1949 1948 1947 
Production, total 14,827 12,172 12,872 Wl 946 
Sulphite, total Bie Pras Bxsiil — De 76G 
Bleached 2,111 1,829 1,909 1,902 
Unbleached 744 707 902 894 
Sulphate, total 12503 O,9700 OOK Howey 
Bleached 1,422 1,118 1,040 909 
Semibleached 375 264 225 193 
Unbleached Delle 4 00M 440 nA 2oo 
Soda 523 492 510 492 
Groundwood 2,221. 1,960) 25175 2,050 
Defibrated, exploded, etc. } 
Semichemical 1 LO ee 2 OG heme les Zien lena 52 
_ Screenings, damaged, etc. 
Consumption, total 16,487 13,606 14,347 13,252 
Sulphite, total 3,922) 15,012, 10,0048 69,020 
Bleached 2,072 1,850 1,856 1,792 
Unbleached 1250 ee ele Ge Sele AS 7 
Sulphate, total 8,381 6,678 6,663 5,860 
Bleached 1,844 1,484 1,305 1,068 
Semibleached 404 277 251 199 
_ Unbleached 6,182 4,916 5,107 4,594 
Soda 564 526 521 520 
Groundwood 2,484 2,184 2,448 2,328 
Defibrated, exploded, etc.) ( 746 | 
Semichemical \ M20 eal 20) eee Oe lier es leap 
Screenings, damaged, ete. J | 485 } 


= Pretahary; 
Not available. 
° Data on “‘defibrated, ete. 
Note: 
Source: 
Commerce. 


” included in ‘‘groundwood”’ and “ 


Detail may not add to totals because of rounding. 


26 A 


1 


1948 1949 1950 


NATIONAL PRODUCTION AUTHORITY, PULP, PAPE® 4M BOARD DIVIBION. $0-52-6 


1946 1945 1944 1948 1942 1941 1939 
0,607 10,167 10,108 9,680 10,783 10,375 6,993 
2,476 2,360 2,386 2,487 2,930 2,919 1,946 
1,692. 1,544, 1,823 91,553. (i, 7175 s17OS el one 
784 816 863 888° 1,218 s2I6 729 
4,588 4,472 4,549 4,236 4,738 4,527 2,963 
750 705 665 602 653 659 424 
152 149 144 147 159 164 b 
3,686 3,618 3,740 3,487 3,927 3,704 2 538 
476 430 413 419 462 480 442 
1,897 1,696 1,639 1,638 1,756 2,152 1,445¢ 
sf 691 663 627 520 365 ‘ 
1,169 \ 519 459 324 377 298 198 
2,092 10,825 10,502 10,635 11,038 11,364 8,650 
3,144. 2,583 2,519 2,892 3,079 3,348 2.919 
1,680 1,346 1,277 1,442 1,498 1.805 b 
1 465°" 1523750 1949 doe Be noire 8 b 
5,141 4,680 4,588 4,430 4,633 4,614 3,354 
833 756 714 683 667 696 D 
184 168 156 163 164 208 b 
4,124 3,756 3,719 3,584 3,802 3,710 b 
492 440 418 456 469 515 516 
2,133 1,905 1,830 1,855 1,926 2,219 1,749¢ 
(684 661 639 527 346 é 
1,181 533 486 364 404 321 119¢ 
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Makes the Big Difference 


3 


'Scient 


Asbestos yarns woven at scientifically determined 
intervals into the face of Woodberry 887 heavy duty 
dryer felts means longer wear, lower steam consump- 
tion, increased porosity, finer paper quality. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff of textile engineers is avail- 
able on request to help you with your problems in develop- 
ment or application of industrial fabrics. 


DETERMINING YARN TEN- 
SILE STRENGTH WITH 
300-18. VERTICAL TEST. 


One of a series of com- 


TURNER HALSEY prehensive laboratory 

Oe eee a controls throughout pro 

40 WORTH ST. - NEW YORK : duction to assure unifor- 

Branch Offices: Chicago + Atlanta « Baltimore tity in all Mt. Vernon- 
Boston +» Los Angeles + Akron Woodberry products. 
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Wood Pulp—Year-End Inventories, 1941-50 
(1000 Short Tons) 


1950° 1949 1948% 1947% 1946% 19465% 1944 1943 1942 

Wood pulp, total 487 516 710 710 490 555 333 427 872 
Sulphite, total 204 269 370 369 232 299 196 256 492 
Bleached 98 toh 157 163 107 127 152 184 287 
Unbleached 106 138 213 206 125 173 44 72 205 
Sulphate, total 196 149 226 244 176 179 66 67 238 
Bleached 108 70 67 65 36 39 22 24 57 
Semibleached 5 5 7 7 4 6 5 4 16 
Unbleached 83 74 152 - 171 135 135 39 39 165 
Soda 11 16 24 IP: 17 12 16 15 28 
Groundwood 69 65 74 63 56 53 41 71 83 
Miscellaneous 7 17 16 13 9 12 14 19 31 


@ Data for 1945, 1946, 1947, and 1948 are for pulp and paper mills only; data for other years also include wood pulp inventories held by companies outside 
the pulp and paper industry, e.g., pulp held by producers of explosives, rayon, molded products, etc. 
Preliminary data for December 31, subject to revision. 
Source: Prepared by Pulp, Paper and Board Division, National Production Authority, based upon data from Bureau of the Census, U. 8. Department of 
Commerce (figures for 1945-48); Forest Products Bureau, War Production Board (figures for 1941-44). 


paper, and board mills declining from a level of over 700,000 U.S. ANNUAL WOOD PULP IMPORTS 
tons at the end of 1948 to 487,000 tons at the end of 1950. BY COUNTRIES OF ORIGIN 
With reference to market wood pulp for paper and board So ee nT Tons 1937-1950 NON OF Sent 


mills, it is particularly significant that domestic and imported 
receipts in 1950 were at the high level of 2.9 million tons, 
with consumption approximately equaling receipts. Of total aut oTner[ | — ££ 


2.0 TFINLANO i = Pe it eons P| 20 


WOOD PULP ove, | es 1 
1939-1950 : hai Be 


SWEDEN 


Millions of Short Tons 


1.0 1.0 
CONSUMPTION 
CANADA 
BEOCUCTION INVENTORIES 
* E 
1937 1938 1939 1940 1945 1946 1947 1948 1949 1950 
SOURCE: DATA FROM BUREAU OF THE CENSUS. ‘ 
U, S$. DEPARTMENT OF COMMERCE, NATIONAL PRODUCTION AUTHORITY, PULP, PAPER AMD BOARD OIVROM. 0-t8-@ 
MILLIONS OF TONS SHORT TONS. WASTE 
4 10 FIBROUS MATERIALS 
“B & Consumption (Alb other) 
WOOD PULP : a eid Consumption (Waste poper) 4 
10 PRODUCTION 1 i. ieee) ay: a 
8 
6 
6 $ 
4 
6 Ed 
2 : 
7899 1909 1919 1929 1939 1945 46 47 4849 | : 
rencent Percentage Distribution 4 : 
100 Fa Fl fae F 
BO Fs 4 é 
: e 
3 6o + § : 
3 g 2 2 
40 : 
S ie a 7 as oe BS tat 7/ 3 G Ss Z q- Y G LE ° : S E 
1899 1909 1919 
1939 1942 194 1944 1945 1948 1949 1929 1939 1945 46 47 48 49 50 1939 1942 439 440 49 80 
. ; POURCE: DATA FROM BUREAU OF THE Consus. 
Source: Bureau of the Census, Wor Production Boord. U.S. DEPARTMENT OF COMMERCE, aioe PROOUCTION AUTHORITY PULA, PAPT® 40 BOARD OrvtOR b0-S88-6 


U.S. DEPARTMENT OF COMMERCE, waTionac PRODUCTION AUTHORITY, PULP, PAPER AND BOARD DIVISION. SO-S2-A 


Dissolving and Special Chemical Grades of Sulphite Pulp* in Other than Paper and Board Manufacture, Last 6 Months 


1950° 
~~ ; (Tons of 2000 Pounds) 
oo — —— Receipis——— = — aa = ‘ , 
y Jh TES JT 

eS Month x ¥ Total : Domestic i er ay Consumption pene rade 
July 49,226 30,558 18, 668 50,400 799 

y ) a ae y ’ 4 9 
August 45,878 29 , 265 16,613 50,835 Sonar 
September 48 , 830 29 , 664 19,166 50,841 57 "924 
October 54,017 33, 727 20; 290 54,301 57,640 
November 47/929 32,173 15,756 52,481 53,088 
December 56,233 33,938 22295 57,952 51,370 
___ Total, July—December 302,113 189 , 325 112,788 316 810 344) 756 


* Includes a small quantity of other grades of wood pulp. ae 


r 


; and “Explosives. 
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Aspergillus magnified 78X 


Mold and bacteria can cause significant loss of man hours and use 

material in the pulp and paper industry. 

Dowicide products work effectively and economically to protect >) oO W Ei ¢C a D = 

starches, casein, glue and other decomposable adhesives, sizes 

or coating materials from attack by mold and bacteria. They 

also prevent mildew on lap stock in storage and the deterio- G oye ee 
ermicides and Fun 

ration of paper board cartons and other paper products which Fu gicides 

may be stored or used under humid conditions. 


Industrial 


Water and wax-soluble Dowicide products will give full pro- 
tection to various types of soap wrappers. 

If you are not already using Dowicide industrial germicides 
and fungicides for all-around microbial protection in your mill, 
contact your nearest sales office today, or write to Midland. 
Dow maintains complete laboratory facilities to help solve 
your problems. 


THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 


New York * Boston * Philadelphia * Washington * Atlanta * Cleveland * Detroit 
Chicago * St. Louis * Houston * San Francisco * Los Angeles * Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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Market Wood Pulp’—Paper and Paperboard Mills Only—Annual Receipts, Consumption, and Inyentories, 1947-50 


(1000 Short Tons) 


Item 1950 
Wood pulp, total all grades: 

Receipts, total 2910 
Domestic 1217 
Imported 1694 

Canada and Newfoundland 970 
European 728 

Consumption (purchased pulp) total 2902 

Inventories (purchased pulp) total’ 327 

Domestic shipments, total ¢ 1152 

Sulphite, all grades: 

Receipts, total 1463 
Domestic 672 
Imported 791 

Canada and Newfoundland 480 
European 313 

Consumption, total 1485 

Inventories, total ° 160 

Domestic shipments ° 657 

Sulphate, all grades 

Receipts, total 1002 
Domestic 326 
Imported 675 

Canada and Newfoundland 300 
European 374 

Consumption, total 973 

Inventories, total ” 118 

Domestic shipments ¢ 294 

Groundwood and other grades: 

Receipts, total 446 
Domestic 216 
Imported 228 

Canada and Newfoundland 187 
European 41 

Consumption, total 442 

Inventories, total? 49 

Domestic shipments ¢ 201 


1949 1948 1947 
2180 2448 2709 
949 1058 1189 
1233 1489 1520 
723 901 784 
507 589 736 
2356 2564 2511 
343 519 532 
923 1014 1041 
1205 1471 1552 
589 647 722 
618 824 831 
370 524 492 
246 299 341 
1312 1453 1431 
194 297 283 
595 641 654 
618 714 779 
192 200 260 
428 515 522 
205 237 154 
223 279 367 
673 720 729 
103 158 188 
180 189 199 
355 362 375 
170 213 207 
185 149 175 
148 137 138 
38 10 30 
370 392 349 
46 65 61 


151 183 186 


End of year. 


© Shipments by domestic pulp mills to domestic paper and paperboard mills, 


“in transit”? pulp and probable incomplete reports on domestic shipments. 
Detail may not add to totals because of rounding. 


® Market pulp consists of domestic or imported pulp purchased from a mill not under the same ownership control as the purchaser. 


The difference between shipments and receipts may be explained in part by 


Note: Data on imports from Canada and Newfoundland also include shipments from all other North American countries, such as Mexico; data on imports 


from Europe also include shipments from all overseas sources. 


Source: Prepared by Pulp, Paper, and Board Division, National Production Authority, based upon data from Bureau of the Census, U. 8S. Department of 


Commerce. «. Data for 1950 preliminary. 


PAPER AND BOARD 
PRODUCTION BY REGIONS 
1929-1950 


MILLIONS OF SHORT TONS MILLIONS OF SHORT TONS 
295 {eee mae ee =< Sage ae 


205 20 


“Sour 5 
Sek oe Ui 


EWEST : 
1942 43 44 45 46 47 48 49 50 


1929 1939 


U.S. OEPARTMENT OF COMMERCE, NATIONAL PRODUCTION AUTHORITY, PULP, PAPER ANO BOARO DIVISION $0-52-H 


supplies of market pulp for paper and board mills in 1950, 
1.7 million tons were imported from Canada and Europe. 
It is generally reported that at least part of the shipments 
from Europe in 1950 were made from pulp mill inventory 
stocks in Sweden, Finland, and Norway. 

Consumption of dissolving grades of pulp, in other than 
paper and board manufacture, increased from a monthly 
level of around 50,800 tons in August and September to 
58,000 tons in December, 1950. At the same time, inventories 
declined from 64,800 tons in July to 51,400 at the end of 
December. Annual 1930 consumption of dissolving pulp 
in this field was apparently about 600,000 tons. Require- 


304 


ments for nitration will add to over-all requirements for 
those grades of pulp in 1951. 


Waste Fibrous Materials 


Waste paper is the predominant waste fibrous material 
utilized by the industry. Whereas receipts of waste paper 
at mills in 1950, totaling 7.9 million, broke all previous records, 
consumption was slightly less than the former peak year of 
1947 when 8 million tons were utilized. It is quite likely 
that during 1951 there will be a further increase in the 
utilization of waste paper as a supplemental fiber. 

Receipts and consumption of rags in 1950 were at high 
levels but moderately below the recent peak year of 1947. 


ANNUAL VALUE OF SHIPMENTS BY 
io U.S. PULP AND PAPER MANUFACTURERS 
8 ions of Dollars 1937 i. 1950 Billions of bolle 


4\ 42 43 


a) 
INCLUDED COMVERTEO PAPER PRODUCTS MANUFACTURERS, PReLimiMany 
SOURCE: DATA FROM BUSINESS BTAUCTURE DIVIBION. 


U.S DEPARTMENT OF COMMERCE, NATIONAL PRODUCTION AUTHORITY, PULP, PAPER ANO BOARD DIVisiON So-s2-6 
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e “you 


(lue for antagonistic surfaces 


@ “you name it. 


STARCHES 


Executive Offices: 270 Madison Ave., New York 16,N.Y. ¢ Plants: Dunellen, N.J., Chicago, Indianapolis, San Fran- 
cisco. ¢ Sales Offices: All principal cities. © Canada: Toronto and Montreal. « England: Slough. ¢ Holland: Veendam. 


VASP Po 


name it...I helped make it 


te 
we 
° 


I’m. never perplexed very long. About glue! Even when lami- 
nating difficult and varied sur ‘faces that bristle with resistance. 
Like acetate, lacquer and polyethylene-coated kraft. Or pliofilm. 
acetate and polyethylene sheeting. For advertising displays. 
And packages. Emulsion adhesives dry to a dleanr colorless, 
transparent film. Eliminate inflammable solvents. Reduce dry- 
ing time from days to several hours. 


. and listen! 


. I helped make it!” Watch label adhesives 
at work. Protecting product identity by holding tight to cetlo- 
phane, foil or paper labels. And to bottles that-often reach 
labeling machines greasy, wet or hot. Filled with mineral oil, 
olives, salad dressing. The NATIONAL touch is everywhere. Glue 
applied through imaginative research and service. To every 
item of daily life, 


NATIONAL STARCH PRODUCTS INC. 
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total 
ADHESIVES 


Starch for Paper... 
from Pulp to Packaging! 


free folder offers useful information 
on starches and adhesives 
for the paper industry 


Here’s the folder that was so much 
in demand at the TAPPI-APPA show! 
A complete listing of Nationa: 
Starches and Adhesives for paper 
making .. . coating . . . converting. 
Every requirement you can think of, 
plus the latest developments to come 
out of our research laboratories! 

Of certain interest to paper tech- 
nicians are: 


HYDROSEAL, a new beater additive 
that closely approximates the gelati- 
nous substance formed by pulp hydra- 
WO o.6 


FLOKOTE, an unusually stable oxi- 
dized starch for coating operations... 


DURA-BOND, for combining corru- 
gated board. Permits starch savings 
up to 10%... 


—and a number of quality dextrines 
and starches that are uniform in work- 
ing properties, texture and color... 
a complete line of “fluidities” ... acid 
and chlorinated conyersions. Special- 
ties for beater, tub and calender siz- 
ings, brush or machine coating and 
greaseproofing. Also, converting ad- 
hesives for laminating, combining, 
mounting, heading and wrapping. Spe- 
cial formulations ‘including taping ad- 
hesives for corrugated boxes .. . heat 
seal adhesives . . . tube winding glues 
in cold-water swelling, cook-up and 
prepared form. 


Title: ‘The Amazing 
Versatility of Starches 
for the Paper Indus- 
try.’ Copies available 
upon request. Clip the 
attached coupon or | 
write NATIONAL 
STARCH PRODUCTS 
INC., 270 Madison | 
Avenue, New York 
1GpNe Ye 


Please send a 


copy of the new National Starch folder for 
the paper industry. 


Name ttn = 


Title = 


Company_ 


Address 


City Z Zone___ State. 
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Waste Fibrous Materials—United States Annual Receipts, Consumption, and Inventories 


(1000 Short Tons) 


Item 1950" 1949 1948 1947 1946 1946 1944° 1943” 1939 
Receipts, total 9329 7682 9233 9434 8895 8195 8359 7224 ‘ 
Wists paper 7895 6467 7670 7875 7487 6824 6937 6067 : 
Rags 440 374 417 445 427 392 431 401 : 
Other 994 839 1146 1114 981 978 991 750 ‘ 
Consumption, total 9344 7815 9149 9535 8660 8143 8245 7564 ee 
Waste paper 7904 6600 7649 8009 7278 6800 6859 6368 
Rags 442 382 425 462 403 414 428 426 468 
Other 998 833 1075 ~ 1064 980 929 957 770 692 
Inventories, total 963 994 1129 1087 1078 829 837 553 ‘ 
Waste paper 385 392 517 521 515 327 315 249 : 
Rags 54 56 58 67 77 53 79 7k ; 
Other 524 546 554 499 486 460 443 213 


A Se 
b rues and inventories and data for 1943 were reported by a few mills other than paper and paperboard mills. Data for the remaining years are for 
paper and paperboard mills only. 
© Not available. Ae , ; ’ Pine C Uo a Depariciees 
Source: Prepared by Pulp, Paper and Board Division, National Production Authority; based upon data from the Bureau of the Census, U. 8. Dep e 
of Commerce, and Forest Products Bureau, War Production Board. 


Paper and Paperboard is generally estimated that under forced draft the United 

PaaS ae 2 d States industry could have produced close to 25.5 million 

Paper and board production in the United States in 1950, tons in 1950, providing adequate raw materials and chemicals 
although at a high level in the first 6 months, increased to were available. 

practically full capacity operations in the last half of the While production of paper continued upward in most 

year, resulting in an annual output of 24.3 million tons com- grades, the most noteworthy gain in tonnage output for 1950 

pared to the previous high of 21.9 million tons in 1948. It was in the production of board, especially container boards. 


Paper and Paperboard—United States Production, 1939-50 
(1000 Short Tons) 


Type of Product 1950% 1949 1948 1947 1946 1946° 1944° 1943” 1942” 1939 
All types 24-300 20,3827 21,928 215114. 19,2738 ies G1 S37 036) i, OSAaae ono LD 
Paper, total 12,094 10,371 11,154 10,795 9,787 8,457 8,220 8,415 9,115 7,484 
< ewsprint 1,017 918 876 833 ite 725 721 811 967 954 
Groundwood 694 674 772 821 776 636 593 586 610 540 
Printing 488 © 481° Oa 546 474 351 314 356 341 81 
Converting and other 206 © 193 ¢ 255 275 302 285 279 230 269 460 
Book paper 4 2,592 2,308 Jeet ll 2,208 1,933 1,501 1,486 1,593 1,704 15539 
General printing 1,949° 1,759° 1,866 1,697 1,458 15 Um: 1,034 1,150 1,190 TE LS2 
Converting 631 ¢ Dole 492 498 457 380 400 437 507 375 
Other book paper 12¢ 18° 19 13 18 10 2 id iG 28 
Fine paper 1,223 1,015 1,141 Ws i 77 1,160 1,001 974 1,021 1,055 723 
Writing paper 965° 789 ° 909 918 902 799 Hz 814 832 595 
Cover and text 66° 62° 72 83 93 59 52 48 46 32 
Bristols 97 ¢ $2\¢ 88 87 97 79 84 99 109 79 
Thin paper 81° 62° 73 73 65 60 58 54 59 17 

Other fine paper 16° 20° oe a 3 3 3 5 9 e 

Coarse paper, total 3,383 2,765 3,027 2,903 2,690 2,403 2,314 2,262 2,526 2,168 


Glassine, greaseproof 
and vegetable parch- 


ment 148 ¢ 122¢ 135 156 158 140 139 144 135 75! 
Wrapping 868 ° 774° 733 667 763 715 650 687 955 1,0612 
Bag paper 760° 655 ° 686 540 524 365 375 518 661 654" 
Shipping sack 666 © 470° 617 671 550 423 392 315 251 e 

_ Converting 941 ¢ 744 ¢ 856 869 695 760 758 597 526 379 
Special industrial paper 316 251 316 289 272 238 245 208 188 71 
Sanitary paper 1,108 1,006 983 894 861 824 808 806 811 357 
Tissue paper 241 187 205 195 184 157 158 163 Al 291 
Absorbent paper 105 86 107 100 103 89 90 88 65 122 
Building paper and in- 
sulation 1,414 1,162 1,348 1,289 1,036 883 881 878 1,001 659 
Other paper oe: _ ae oe et ee an pve 16 64 
Board, all types, total 12,206 9,956 10,775 10,409 9,490 8,914 8,963 8,620 7,969 6,025 
Container board 5,646 4,681 5,079 4,944 4,315 4,131 4,298 4/088 3.755 3,361 
Folding boxboard 2,368 2,084 2,200 2,257 2,317 2,092 2 UG 2.0472 ae al "360° 
Setup boxboard 641 617 596 595 52] 721 750? 8297 9977 ” 865i 
Cardboard ai 83 87 92 89 71 70 64 54 59 
Building board 1,259 839 1,270 1,072 956 895 1, O87. eR OG4E 1,052 115 
Wet machine board 144 125 134 150 138 112 i30Me Mlod ” 86 e 
Other board 2,071 1,527 1,409 1,300 1,154! 891 581 408 313 265 


* Preliminary. 
> Comparability of the 1941-45 data with statistics for earlier years is affected to some extent by the inclusion of statisti i i 
f 41-45 atistics fc , 8 so xtent by t slus statistics for a fev ; 
covered and by certain classification changes. Data prior to 1941 are reasonably comparable with later years, with the Beccntion of Geste Retee bua ee 
and Poe Board: (For further details see Census of Pulp Mills and of Paper and Paperboard Mills, 1942.) aes chor Oe 
Jstimated. 

“ Includes machine-coated for 1948, 1949, and 1950. 

° Not shown separately. 

‘ Includes no vegetable parchment. 

g Includes some bag paper and special industrial paper. 

‘4 Includes shipping sack paper. 

* Prior to 1945 includes all grades of bending board. 

i Prior to 1945 includes all grades of nonbending board. 

k Includes liner for gypsum and stock for laminated wallboard. 

! Includes bending and nonbending board not for use in box plants. 


Source: Prepared by Pulp, Paper and Board Division, National Production Authority, based upon data from Bureau of the Census U 
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PRODUCTS 


Plagued 
by pitch? 


If green wood is aggravating the problem of 
pitch control in your mill, here’s a suggestion 
that may be of help: 


Try adding about 1% of Celite* at the beaters. 
Many mill operators find this a practical and 
economical cure for pitch trouble. 


Celite works like this: Its porous, absorbent, 
and minute particles coat the individual pitch 
particles and destroy their stickiness. The Celite- 
coated pitch particles pass through the system, 
becoming an integral part of the sheet. Machines 
stay clean... paper quality high... and the cost 
of the Celite used is largely recovered when the 
paper is sold. 


Why not let a Celite engineer make on-the- 
spot recommendations for controlling pitch in 
your mill? He will also acquaint you with other 
important Celite advantages that may help you 
turn out better paper at lower cost. Just write to 


...control it 
with CELITE 


Johns-Manville, Box 290, New York 16, N. Y. In 
Canada, address Canadian Johns-Manville Co., 
Ltd., 199 Bay Street, Toronto, Ontario. 


Yours for the asking—Bulletin FA-31A gives 
helpful information on how to control pitch with 
Celite. You can get your copy by writing to the 
address above. 


This photomicrograph shows the minute, 
porous Celite particles which, by coating 
pitch, destroy its stickiness, and prevent 
build-up of agglomerates. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


OM 
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United States Imports of Pulpwood, Wood Pulp, Paper, Paperboard, and Paper Products 
(In Short Tons, Except Where Otherwise Indicated) 


Item 1989 1941 1943 1944 1945 1946 1947 1948 1949% 1960°% 
a yee. AD hea 1,130,874 1,632,605 1,391,392 1,368,109 1,562,877 1,728,262 1,828,228 2,020,979 1,418,468 1,412,365 
Rough > "937898 '133/596 337,811 458,379 726,218 891,321 936,293 913, 838 ,134 373, 460 
Peeled 821,186 1,463,929 957,915 808,501 757,478 755,213 820,359 1,010,993 791,325 884,781 
Rossed 27,352 1,611 23,499 14,174 2,318 169 730 806 447 T5p 
Chipped 44,438 33,469 72,167 87,055 76,863 81,559 70,846 95,342 116,562 153 ,973 
Wood pulp, total 2,026,441 1,157,886 1,305,549 1,071,623 1,751,835 1,794,669 2,322,460 2,176,111 1,763,351 2°376,5 
Bleached sulphite: Rayon and 
special ghamical sade 88 , 052 121,130 129,379 131,407 143 , 802 202,192 248,606 235,481 154, yao ree 
Bleached sulphite: Other 386 , 057 270,394 231,291 189,273 242,424 222,653 288,559 322,830 Sob, rhe ee 
Unbleached sulphite 661,193 361,397 519,190 399,418 657 , 297 618,571 731,648 674,707 392,22 pete 
Bleached sulphate 108 , 252 59,394 47 ,664 47,458 71,996 79,697 239,069 277,989 391,609 Be 
Unbleached sulphate 546, 167 116,224 104,678 98,557 380, 432 397,906 470,174 336,449 248,814 4 a ae 
Soda pulp 8,952 15, 864 20,181 16,404 21,157 19,740 21,203 24,843 PA bos) 33,947 
Chemical screenings b 9,055 10,751 7,193 7,309 8,583 9,552 8,275 3,163 4,695 
Bleached mechanical ground- 
ee Ne a Fee nie sehs 26 il aleecp 1,296 wets LAR 538 21,210 
Unbleached mechanical 
groundwood ; 227 , 768 197,991 236,484 176,861 22155038 238,130 308 , 946 290,484 208, 224 260 , 347 
Mechanical groundwoo 
screenings = b 6,437 5,931 5,026 4,708 5,901 4,703 4,553 5,983 5,759 
Waste fibrous materials, total 116,625 106 , 039 62,761 68,902 75,417 66,128 80,924 102,845 72,059 131, 282 
Rags for paper stock 57,241 10,212 ane O50 3,247 14,800 13,772 20,040 7,917 131,194 
Other pulp—rag, straw, es- P ; 
parto, ete. 204 163 51 13 andes 200 - 31 4 
Other waste fibrous materials 59,180 95,664 58,918 65,174 72,170 51,128 67,121 82,801 64,138 88 
Paper, paperboard, and paper oe 3 
Dr aduets, total e 2,687,484 3,123,490 2,720,906 2,576,277 2,753,211 3,625,422 4,121,655 4,580,932 4,751,229 5,004,434 
Paper and paperboard, total 2,682,856 3,056,066 2,717,614 2,573,957 2,751,214 3,621,714 4,116,643 4,574,469 4,746,421 4,995,417 
Paper, total 2,654,440 3,019,279 2,663,559 2,522,071 2,700,348 3,579,790 4,056,784 4,499,397 4,676,116 4,909,890 
Newsprint 2,615,128 2,982,375 2,637,429 2,491,452 2,668,799 3,490,280 3,958,065 4,395,273 4,639,562 4,859,909 
Printing paper, uncoated 13,408 28,474 23 , 329 27 , 246 29,655 81,037 74,401 83 , 380 28,281 35,278 
Fine paper, total 9,808 2,741 637 389 397 441 682 626 583 1,085 
Writing paper 380 128 62 102 70 46 90 120 37 115 
Cover paper Set stere 10 Set £ it S 2 & orl 
Bristols 74 2 = & 1 11 2 12 94 259 
Thin paper 9 , 292 2,586 519 251 304 362 Sie 434 361 568 
Other fine paper 62 25 46 36 22 21 78 58 91 143 
Wrapping, bag, and con- 
verting paper, total 14,955 4,490 951 2,100 792 7,039 22,098 18,426 5,709 10, 864 
Greaseproof 223 4 3 3 40 71 Be: 15 1,130 
Vegetable parchment Lily? 5 2 ae sie 11 8 15 9 sly? 
Kraft wrapping? BD (Gs) 2,269 734 689 29 5,923 10,936 10,627 3,823 7,330 
Wrapping, except 
kraft? 1,880 2,212 212 1,405 760 1,065 11,083 Wino 1,862 2,387 
Tissue and crepe paper 55 76 131 84 105 114 923 1,283 1,402 593 
Absorbent paper 542 287 43 54 34 19 47 102 122 108 
Building paper 544 836 1,039 746 566 860 568 307 457 2,053 
Paperboard, total 28,416 36,787 54,055 51,886 50, 866 41,924 59 , 859 75,072 70,305 85,527 
Kraft container board 10 275 2,297 475 wats: shen Aw 611 ae 29 
Other container and box- 
board 388 ake 1,662 1 ¢ 10 2,745 2 15 435 
Other paperboard 12,083 12,593 20,152 20,973 PAB 13,692 24,306 44,503 48,204 55,050 
Fiber insulation board 7/3 3,250 1,595 2,049 eae 653 1,300 73 12 25627 
Wallboard 12,204 20,669 28,349 28,388 27,963 27,569 31,508 29,860 22,074 27 386 
Paper products, total 4,628 67,424 3,292 2,320 1,997 3,708 5,012 6,463 4,808 9,017 
Papeteries 57 4 20 3 4 36 46 38 69 138 
Surface-coated papers 324 32 19 25 34 13 31 32 40 265 
Uncoated papers, decorated 
or covered with a design, 
ete. ig g a4 Oot) ier 4 5 7 1 25 
Wallpaper : 241 144 30 PX tf 1,285 1,485 1,259 1,365 2,638 
Decalcomania paper 464 702 328 483 536 784 922 957 yal 1,109 
Boxes of paper, papier-mache, 
or paperboard (not covered 
or lined) < 167 104 157 425 274 352 234 297 357 479 
Boxes of paper, papier-mache, 
or wood (covered or lined) 145 68 22 46 49 veal 16 D7 44 67 
Manufactures of papier- 
mache, n.s.p.f. 141 17 2 3 6 16 21 51 58 101 
Manufactures of pulp, 
n.s.p.f. 16 28 43 36 49 48 65 52 51 90 


Bags and articles of surface- 

poaeed: parchment, or simi- 

ar papers 133 59 58 oe 10 33 77 63 , ve 
Albums, photograph, auto- Y z 2 60 174 


graph, scrap, ete. 5 2 o & 2 & il ¢ 14 
Envelopes | 8 5 6 15 188 101 24 38 47 45 
Jacquard designs ¢ ¢ ¢ ¢ ¢ c e 
Gummed paper, n.s.p.f. 1 eg G ¢ 2 G e 19 
Tubes for holding yarn and 

thread 163 tas be e Ss Ser a ¢ 21 
Wall pockets of paper, papier- + 4 

mache, etc. 28 3 as she dene 4 43 14. 35 
Ribbon flycatchers 273 8 E17 56 106 (tes 103 9 115 
Masks of paper, pulp or ; 

papier-mache 48 5 e 2 Si; . 4 € 6 8 
Reinforced or  cloth-lined 
_ paper . 6 base J Se Be Be: ; c ¢ ¢ 
pence Sig mounted 31 1 3 = o en e ¢ ‘I 2 

apers, n.s.p.f. 943 65,5384 1,578 832 226 283 96 5 3 
Manufactures of paper, n.e.s. 1,417 708 908 336 437 599 1 Oe8 2 $87 1 a I 5a 


* Preliminary. 
Not shown separately. 
© Less than one-half short ton. 
Guneludes ue paler ae 
onversion factors derived from reported gross shipping weights: Stereotype matrix mat or board (included under absorbent — in. = : 
papeteries—$500 = 1 ton. Boxes of paper, papier-mache, or paperboard (not covered or lined)—$140 = 1 ton. Mapueecrare ee eee eae ee 
$2240 = 1 ton, Manufactures of pulp, n.s.p.f.—$860 = 1 ton. Albums, photograph, autograph, scrap, etc.—$3060 = 1 ton. Jacquard designs on rule 
paper, etc.—$94,000 = 1 ton (price includes cost of die). Ribbon flycatchers—$840 = 1ton. Masks of paper, pulp, ete.—$760 = 1 ton. Papers, n.s.p.f.— 
$80 = 1 ton. Manufacturers of paper, n.e.s.—$360 = 1 ton. Wall pockets of paper, papier-mache, ete.—10,000 wall pockets = lton. y TL-S2P-he 


g : , Bier 3 ivisi . é 2 
eee ee by Pulp, Paper and Board Division, National Production Authority, based upon data from the Bureau of Census, U. S. Department of 
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United States Exports of Pulpwood, Wood Pulp, Paper, Paperboard, and Paper Products 


(In Short Tons Except Where Otherwise Indicated ) 


a 950% 
Item 1939 1941 1943 1944 1945 1946 1947 1948 1949 1 
> in cords of 128 cu. é 
: Fae re o 50,165 72,733 36,412 20,355 41,285 53,635 79,273 38,650 7,689 a 
Wood pulp, total 139,504 328,608 300,700 218,412 135,997 39,361 130,096 93,782 122,153 5 
Bleached sulphite: Rayon and 27 25.493 27.634 
special chemical grades 48,232 34,0388 22,884 10,729 ee Soe iatene ert tes 17’ 710 
Bleached sulphite: Other 8 ete eo cot anong. 277006 - 16.BYL 53.857 053 CO0MmGo 10mna ame 
Unbleached sulphite 40,915 77,987 89,691 46,240 ) a7 9) 187 "716 9,542 4,709 
Bleached sulphate : 19/478 1a0'es2 10e'¢73 60482 «—«4,003.«17'382 «6, 168277284 9,555 
Unbleached sulphate 14,816 118,588 120,552 105,673 60,48 5 He see ar ’ 75 ah 
Soda pulp 4°013 2,174 ~=—«5, 341 «10,581 «10, 967 1 
Screenings and other wood 79 636 2515 
e ‘ BO. les 1,212 We OIL7s 1h} 7 
pup ey +03 y '908 86,315 163,106 169,682 125,308 126,874 
Waste fibrous materials, total 148,051 139,378 26,102 12,647 21,90 ; 3, ; 4 : 
Overissue news . oe 85,635 91,057 5,542 919 375 14,587 30,883 23,080 74,265 68,495 
Rags for paper stock: Value : a ri 
$50 or oe per oe cares 6,549 2,919 1,639 1,230 862 2,100 3,560 3,220 2,846 Py Tha | 
Rags for paper stock: Value , 
wmder $50 per ton Fi 4,421 7,559 1,234 1,618 2,807 9,751 8,501 9,185 5,265 4,422 ¢ 
h st aper ; 
uae Ti i as 51,446 37,843 17,687 8,880 17,864 59,222 120,162 134,247 42,932 51,206 
Paper, paperboard, and paper : 
a Se ace total i 248,569 464,389 319,922 313,911 458,689 393,301 474,094 397,024 372,345, 371 1608 
Paper and paperboard, total 197,903 399,245 254,709 253,603 396,198 305,051 352, . ; : oan en 
¢ 4,164 181,657 180,307 255,047 217,513 213,956 161,381 181,095 ; 
eae EEG f 055 27,662 38,660 43,966 
Newsprint 13,495 70,265 35,256 31,162 43,651 27 , 685 28, 2 ete Satore an os 
Tee ES Tins aslasan 157, 007 er Tal 88,61 Biot 68. 303 457311 43°661" 38/548" 
i ‘ ) y ’ ) 
pe nen 18’ 986 42047 15.687 55,821 70,985 57,631 46,898 29,943 32,901 29,801 
: ” 835 4 1,153 1,808 2,570 , : 
pee 1 506 2563 37366 4'057 5,099 5,691 ~6,051 5,197 1,034 ~ 1,071 
Cigarette paper i 565' 7,050 6,710 7,779 15,229 12,270 8,917 998,027 mmorsed 
Wrapping bag, and con- : 
NeHg peper total 31,842 79,727 45,232 41,001 47,979 44,344 41,396 28,589 28,062 39,892 
Greaseproof and 
Pee reat paper* 4,620 9,746 17,374 17,886 18,702 138,939 138,734 8,500 3,297 3,843 
W i xcept 
ee aaa 17,608 44,137 12,628 12,280 15,986 19,846 15,109 9,164 7,113 7,486 
Kraft wrapping? 9,614 25,844 15,230 10,835 13,291 10,559 12,553 10,925 17,652 28,563 
Tissue and crepe paper” 6,447% 1452102 11,776" 11, 170 10,257 7,207 8,428 4,927 oe ee 
Blotting sees cen 1,564 2,001 1,063 1,036 2,616 4,551 4,640 2,643 ; ; 4 
Sheathi an uildin 
Sine 6,778 10,125 8,008 6,181 15,596 8,768 8,984 7,807 9,218 8,321 
Paperboard, total 101,275 135,081 73,052 73,296 141,151 87,5388 138,508 133,762 115,1562 122,0252 
Kraft container board 42,742 34,598 23,046 31,003 38,166 238,859 47,866 51,9838 49,804 538,155 
Other container and box- 
board 14,055 29,311 14,652 12,266 35,7038 125857 125011 1054275) 21532 43 
Other paperboard 16,474 41,760 25,511 17,404 21,983 24,270 37,502 35,756 19,269 12) 169 
Fiber insulation board 19,5385 14,548 C15 7,252 25,951 17,649 27 ,/89 18,052 18,872 1,448 
Wallboard 8,469 14,864 2,668 5,371 19,348 8,903 13,340 17,544 5,679 23,463 
Paper products, total? 50,666 65,144 65,213 60,308 62,491 88,250 121,630 101,881 76,094 72,965 
Surface-coated paper 7,076 10,346 9,151 16,445 13,178 16,008 22,091 12,509 ¢ : 
Toilet paper 5,268 8,699 9,594 6,103 5,852 7,808 7,684 7,284 8,046 7,383 
Paper towels and napkins 2,980 3,026 1,840 1,650 2,018 2,078 2,042 1,908 1,867 1,972 
Filing folders, index cards, 
and other office forms 610 788 1,328 1,304 1,349 1,469 1,756 1,934 2,636 3, de 
Papeteries 104 189 48 41 185 278 411 56 366 359 
Wallpaper 668 729 339 290 757 OT 636 91 205 206 
Shipping sacks 2,609 4,371 5,324 5,604 8,796 9,355 21,459 22,826 5,716 10,128 
Paper bags 6,563 6,259 4,443 2,955 3,711 5,742 9,630 6,898 10,293 7,101 
Shipping containers 5,404 9,323 9 , 236 4,966 2,878 (loo 9,547 9,030 9,822 7,795 
Boxes and cartons 4,283 3,235 7,417 3,756 2,195 4,500 6,988 5,200 5,365 5,247 
Envelopes 539 729 570 585 742 1,283 IL Palle 863 700 502 
Cash register and adding ‘ 
machine paper 2,795 829 1,517 1,404 1,163 2,007 4,459 4,113 : : 
Other paper and paper prod- 
ucts 11,771 16,621 14,406 15,205 19,667 28,880 33,710 29,169 31,078 28,510 
® Preliminary. 


> Included under ‘‘other wood pulp.” 
© Includes bleached sulphate pulp. 
4 Valued at $100 or over per ton. 


© Valued at under $100 per ton. f 
/ Includes 7297 tons of uncoated and paper machine coated paper. 
9 Includes special industrial and coated printing and converting paper. 


h Includes small quantit 
t Not shown separately. 


7 Figures for Nov. 11—Dee. 31, 1941, inclusive. 
k Includes cellophane, glassine, vegetable parchment, ete. 
’ Includes bag paper and shipping sack paper. 


m Includes thin paper other than cigarette, and sanitary paper, except toilet paper. 
n Includes cigarette paper. 


o Includes cigarette paper, Jan. 1-Nov. 10, 1941 inclusive. 
p Total board including paperboard, building board and wet machine board. 


9 Does not include vulcanized fiber. 

Conversion factors derived from reported gross shipping weights: 
1 roll = 1.04 1b.; other paper and paper products—$380 = 1 ton. 

Source: 


Commerce. 


36A 


y of miscellaneous thin paper and other fine paper not shown separately. 


fiber insulation board—1 sq. ft. = 0.87 lb.; wallboard—1 sq. ft. = 0.65 lb.; wallpaper— 


Prepared by Pulp, Paper and Board Division, National Production Authority, based upon data from the Bureau of the Census, U. S. Department of 
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when treated with Cyanamid ALWAX* Sizes 
When fortified with Cyanamid’s ALWAX sizes, meat 


board acquires controlled absorbency, with no dan- 
ger of sogginess. And meat containers for frozen 
foods remain firm even after they and their frozen 
contents have been thawed. 

A high degree of lactic acid resistance makes 
boards sized with ALWAX sizes ideal for the dairy 
field. Among the working properties inherent in 
papers sized with ALWAX sizes are better folding, 
crimping, scoring and creasing qualities. 

There are many other processing advantages to be 
gained from the use of specific ALWAX sizes to meet 
particular needs. Your Cyanamid representative will 
be glad to tell you about them. Call him in today, 
and send for our booklet “Quality Advantages Gained 
With ALWAX and WAXINE® Sizes:” 


o 


ALWAX®* Sizes * WAXINE® Sizes * Rosin Size * PAREZ® Resins 


AZITE* 900 Liquifier » Synthetic Resins * Casein * Alum * Sulfonated AMERICA) : 
Oils + Fillers *» Defoamers * Soda Ash * Caustic Soda » Acids * Clays and cong p 
AEROSOL® Wetting Agents * CALMICRO* Calcium Carbonate AN VY 
Sodium Phospho Aluminate and other Paper Chemicals. *Trade-mark INDUSTRIA 
Sales Offices: Boston * Philadelphia * Pittsburgh * Baltimore AL CHEMICALS DIVISION DEP 

e T T 6 


Charlotte * Cleveland + Cincinnati * Chicago * Detroit 
Kalamazoo « St.Louis * Los Angeles * SanFrancisco * Seattle. 


In Canada: North American Cyanamid Limited, Toronto and Montreal. EFELLER PLAZA, NEw YORK 20 
N. Y. 
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Newsprint—United States Production, Imports, Exports, Domestic Consumption, and Inventories 


(1000 Short Tons) 


Item 19502 1949 1948 1947 1946 1945 1944 1943 1942 1939 

Production 1017 918 876 833 113 725 721 811 967 954 
Imports 4860 4637 4395 3958 3492 2699 2491 2637 2921 2615 
Re-exports ? n.a. 5 2 2 2 33 9 2 2 1 
Exports 44 39 28 28 28 44 31 35 42 13 
Total supply ¢ 5833 5511 5241 4761 4235 SO 3172 341 1 3845 3555 
Inventories, total ¢ 433 457 467 386 308 273 350 378 489 341 
Publishers ¢ 425 446 458 Say 293 266 342 367 479 328 
Mill 8 11 9 9 15 6 7 11 10 13 
Change in stocks ¢ —24 —10 +81 +78 +35 Sd —28 —112 +96 +8 


Apparent total consumption 5857 5531 5141 4753 4296 3481 3243 3627 3816 3546 


* Preliminary. 

> Re-exports of newsprint included in the general import statistics. 

© Totals may not add because of rounding. ; , , ¥ 

4 Reported by 422 publishers of 525 newspapers consuming approximately 76.5% in 1950; 77% in 1949; 78% of the newsprint consumed in 1948; 75% in 
1947; 73% in 1946; 70% in the first half and 71% in second half of 1945; 72.5% in 1944; and 75% in 1943. 

€ Compared with January 1. 

n.a.—Not available. : ; - : ‘ 

Source: Production, import, and export figures, Bureau of the Census, U. 8. Department of Commerce; consumption and publishers’ inventories, American 
Newspaper Publishers’ Association; mill inventories, News Print Service Bureau. 


Production of Newsprint in North America 


(1000 Short Tons) 


United New- United New- 
Year Total® States Canada foundland Year Total” States Canada foundland 
1950” 6296 1017 5279 ¢ e 1944 3985 (2 2992 273 
1949 6092 918 4732 444 1943 4030 811 2983 236 
1948 5850 867 4601 382 1942 4422 967 BUZZ 277 
1947 5653 833 4447 373 1941 4815 1044 3426 345 
1946 5279 dite 4143 363 1940 4826 1056 3419 351 
1945 4317 725 3259 333 1939 4129 954 2869 305 


* Details may not add to total because of rounding. 

> Preliminary. 

© Data for Canada include figures for Newfoundland. 

Source: United States, Bureau of the Census, U. 8S. Department of Commerce; Canada and Newfoundland, Newsprint Association of Canada. 


Newsprint—United States Imports by Country of Origin 
(1000 Short Tons) 


Source 1950" 1949 1948 1947 1946 Source 19504 1949 1948 1947 1946 
Total? 4860 4637 4395 3958 3492 United Kingdom d 35 3 
Canada ° 4690 4382 4127 3829 3478 Norway 4 30 28 6 
Finland 144 151 132 84 12 France 2 2 28 10 
Sweden 18 37 70 25 il All other countries 2 1 a 4 


¢ Preliminary. 
ata does not necessarily add to total because of rounding. 
© Includes Newfoundland. 
4 Less than 500 short tons. 
% Source: Prepared by Pulp, Paper and Board Division, National Production Authority, based upon data from the Bureau of the Census, U. 8S. Department of 
ommerce. 


Container boards in 1950, at 5.6 million tons, registered an recalled, however, that in 1947 there was a substantial move- 
increase of nearly 1 million tons over 1949 and approximately ment of paper from the mill level through wholesalers to the 
600,000 tons over the previous high year of 1948. shelves of ultimate consumers in an attempt to replace the 


depleted inventories caused by the advent of World War II. 


Wholesale Distribution It was not until 1948 and 1949 that it was possible for con- 


The higher level of activity in the industry was likewise sumers to regain a stock position consistent with the level 
reflected at the wholesale merchants level, with sales in 1950 of sales. While it is likely that consumers may have desired 
achieving a record high of nearly 1.7 billion dollars compared to have accumulated additional inventories in 1950, it was 
to the previous high peak year of 1947, when sales totaled not possible to do so in view of the increased level of con- 
1.6 billion dollars. The higher prices prevalent in 1950 sumption relative to available supplies. Had larger supplies 
suggest, however, that the actual volume of merchant sales been available in 1950, it is likely that merchants sales also 
in 1950 may not have been as large as in 1947. It should be would have been higher. 


Monthly Value of Sales by United States Pulp, Paper, Board and Products Manufacturers, 1946-50 (Unadjusted) 
(Millions of Dollars) 


Month Z 1946 1947 1948 1949 1950 Month 1946 1947 1948 1949 1950 
January 337 458 513 462 482 Au ) 7 
: ie August 386 479 524 4 = 
T sia 316 449 493 444 476 September 364 5038 514 508 P08 
Mare n 351 469 538 479 539 October 427 547 531 518 670 
aye aoe en ne ie at November 424 482 507 503 670 
y 375 4¢ 497 33 December j 7 ( 
June 362 474 505 429 547 ahha ae oan ae oa ee 
2 July ae B41 431 4 451 372 489 Total 4467 5763 6066 5511 6776¢ 
= aon 0 7 in 
_ Source: ice of Business Hconomics. The estimated dollar total of sales represents ipts of all operators ) i i 
iota dove toe ee corporate and noncorporate businesses, but are comparable to the shlendwih ice aorporations ia Gearkabiis Bf oe ee the eae 
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Nirco 71 not only positively eliminates foam and bubble 
formation in paper machine systems without affecting the furnish, 
but it also stays in the water. This means that remarkably small 
dosages of 71 efficiently prevent foam overflows, wadding, uneven 
caliper and other foam difficulties. Churning of Jordans, action of 


stock pumps and the flow of stock—the very things that cause foam- 
ing in untreated systems—all promote better action of Nalco 71! 


Complete information on Nalco 71—and on other Nalco Chemicals 
for paper manufacturing use will be furnished upon request. 
Write today for prompt action on a permanent solution for your 
foaming problems. 


YSTEM 


Serving the Paper Industry through Practical Applied Science 


PAPER MILL | 
ANTIFOAM 


NATIONAL ALUMINATE 


CORPORATION 
6197 W. 66th PI. 


Chicago 38, Illinois 


Canadian inquiries should be 
addressed to Alchem Limited, 
Burlington, Ontario, Canada 
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ERMANN 2mproved CLAFLIN 


“FILLINGS”? 


Fabricated in One-Piece- 
Liners quickly and easily 
changed. 


One down time gener- 
ally for removing wood 
when used. 


Worn liners can be re- 
turned for a substantial 
credit, tagged and 
shipped freight collect. 


Stainless Steel and Iron. 
@ 


Heat Treated Chro-Man- 
ganese Steel. 


@ 
Bar Widths: 3/16'",1/4”, 


3/8", 1/2", & 34a 
@ 


With and without wood 
fillets for channel control. 


H & H NEW FABRICATED TYPE CLAFLIN FILLINGS 


<S 


Hermann Special Sectional Type Shell 
Filling for maximum brushing and hy- 


dration with a minimum of cutting. 
e 


Possible to produce Glassine and 


Greaseproof grades with one-pass. 
e 


Numerous _ installations on 


waxing 
grades, 


Sey 


: aa) 


Shell Retainer Liner for holding sec- 
tions used indefinitely. Old sections 
removed and new sections _ installed. 
Saves in filling cost and also freight. 

e 
Shell assembled making a one-piece 
Fillings quickly changed. 


type liner. 


Plug filling required is our 1/2’’ Alloy 
Iron type. 


“THE MOST VERSATILE REFINER AVAILABLE TODAY"' 


LOW INITIAL COST — LOW POWER PER TON — LOW MAINTENANCE 


THE HERMANN MANUFACTURING CO. 


Also: TAPPI Standard Pulp Testing-Sheet Making Apparatus 


Cc. L. KOERNER 
7604 S. E. 17TH STREET 
PORTLAND 2, OREGON 


LANCASTER, OHIO 


DOUGLAS ROBBINS & CO. 
MIDDLETOWN 
OHIO 
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TAPES 


The patented Glidden Prosize Process, 
utilizing Glidden Alpha* Protein in 
combination with rosin size and boric 
acid, has proved itself to be a superior 
means of sizing in prominent mills 
with a combined production of thou- 
sands of tons of paper a day. After 


changing from conventional rosin 
size to Prosize, users have reported 
that... 


SCHUH LAM SLOTS 


@ Prosize Process is 200 to 300% more 
efficient. 


@ Prosize Process produces a better, more 
stable size which gives paper uniform re- 
sistance to liquids of various types, such 
as ink, water, meat juices, etc. 


@ Prosize Process permits duplication of 
results from run to run on grades never 
before made because of sizing difficulties. 


@ Prosize Process minimizes seasonal 
variations—is highly effective on stocks 
heated by long beating or hard jordaning. 


@ Prosize Process permits sizing at a 
higher or more neutral pH. 


@ Prosize Process requires from 35 to 
65% less rosin size and from 15 to 30% 
less alum, making it generally Jess ex- 
pensive to use. 


No matter what your present sizing 
practice may be, it may pay you well to 
have a representative of the Glidden 
Technical Service demonstrate Prosize* 


in your mill. No obligation. 


SOYA PRODUCTS DIVISION 


THE GLIDDEN COMPANY 


1825 N. Laramie Avenue e Chicago 3,, Illinois 


*Trade Mark Registered 
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* SUPERHEATED WATER eee Mining operations are 


most successfully carried 

out if the water pumped 
into the sulphur deposit is heated under pressure 
to a temperature of about 320° F. For large scale 
mining, enormous quantities of water are re- 
quired, so, a primary requisite is an adequate 
supply of suitable water and an efficient power 
plant in which to heat it. 


To insure a continuous supply of water at New- 
gulf, it is the practice to use river water pumped 
in time of flood or full flow and stored in large 
reservoirs. This supply is supplemented, when 
necessary, with well water. Water so obtained is 
seldom suitable for use in boilers or mine water 
heaters without being treated first because of’ 
natural salts in solution. Softening by chemical 
treatment is necessary to prevent deposition of 
scale on boiler tubes and: hot water lines. 


Loading operations at our 


Newgulf, Texas’ mine 


ANY) Nea 


Le 
4: SULPHUR (6. 


New York 17, N. Y. (inc 
Mines: Newgulf and Moss Bluff, Texas 
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dyestutts 


delicate pastel facials 
crisp incisive bonds 
full-bodied covers + garish posters 


strikingly brilliant decoratives 


| YORK 14, ? 
BOSTON ° CHARLOTTE e CHICAGO e PHILADELPHIA | © PORTLAND, ORE. © PROVIDENCE © SAN FRANCISCO 
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Introducing 


UFORMITE 7OO 


ROHM & HAAS COMPANY WASHINGTON SQUARE 
THE RESINOUS PRODUCTS DIVISION PHILADELPHIA 5, PA, 


AN ENTIRELY NEW WET STRENGTH RESIN 


Urormite 700 is such a remarkably different wet strength resin 
that we’ve racked our brains for a spectacular way to describe it. 
We finally decided to let it speak for itself. It will, if you’ll just 
write for a sample. But until the sample arrives, here’s an idea 


of what to expect. 


Fast wet strength right off the machine. 


. High efficiency over a wide range of resin-to-pulp ratios. 


7. 


Adaptability to almost any furnish, from unbleached kraft to rag. 


Extreme ease of mixing, without acid, aging, or special 
equipment. 


Wide flexibility in point of addition, from wire to beater. 


Convenient pH control, with acid, alum, or mixtures of acid 
and alum. 


Not critical to sulfate ion concentration. 


Urormitz is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries. 


CHEMICALS mm) FOR INDUSTRY 


ROHM ¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


Representatives in principal foreign countries 


Commercial Sulphite Production Experience with Ammonia- 
Base Acid 


L. A. LaFOND and W. F. HOLZER 


-Ammonia-base sulphite acid has successfully replaced 
dolomite-base acid for the cooking of western woods at 
the Lebanon, Ore., mill of the Crown Zellerbach Corp. 
The conversion required very little change in equipment 
and has resulted in greater pulp production capacity, 
milder cooking conditions, better quality pulp except for 
color, reduced screenings, better pulp yield, generally 
improved operating conditions, and savings in operating 
chemicals and maintenance. Against these advantages 
_has been the cost of ammonia, and an increased slime 
growth. The first is more than offset by direct savings, 
the second has been controlled by use of organic mer- 
curial slimicides. The benefits from the use of ammonia 
are attributed to its ease of handling, its solubility, and 
its rapid penetration of wood as the base of the cooking 
acid. No evidence is available as to any difference in its 
reaction with lignin. 


AMMONIA has been used as the base in sulphite 
cooking acid both commercially and experimentally for 
many years. The process essentially as we know it to- 
day was patented by Cross and Engelstad (/) in 
England in 1923, in Germany and France in 1924, and in 
the United States in 1925. Working under these patents 
the Norsk Hydro-Elecktrisk Co. made the first com- 
mercial application of the process at Toten, Norway, in 
1935, and has used ammonia base in this mill ever since 
2, 3). 

Aside from the application in this one mill, the am- 
monia-base sulphite process remained in the laboratory 
for many years because of the high cost and fairly short 
supply of ammonia. In these years many investigations 
were carried on and, in particular, it was recognized that 
ammonia-base sulphite acid would pulp species such as 
jack pine (4) and Douglas-fir (5, 6) which do not cook 
satisfactorily with calcium-base acid. 

Because of increased manufacturing capacity, in- 
stalled during the Second World War, ammonia be- 
came available at the end of the war in such quantity 
and price that its use became feasible in pulp manufac- 
ture. Two companies, Rayonier, Inc., at its Shelton, 
Wash., mill and Eastern Corp. at both its mills in 
Maine, have converted to the use of ammonia base in 
the past 5 years. At the same time the intensification 
of the stream improvement program with disposal and 
utilization of sulphite waste liquor as an important goal, 
has made the application of soluble bases more urgent. 
The development of the Weyerhaeuser Timber Co. in 
the use of MgO base in its Longview mill is well known. 
In order to acquire detailed information on another 
soluble base, the Crown Zellerbach Corp. and _ the 
Soundview Pulp Co., in a cooperative venture, con- 


L. A. LaFonp, Sulphite Superintendent, Lebanon Div., and W. F. Houzer, 
Member TAPPI; Assistant Director of Research, Crown Zellerbach Corp., 
Camas, Wash. 
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verted the Lebanon, Ore., mill of the former company to 
ammonia base in December, 1949. These companies 
are now starting a pilot plant at Lebanon to study evap- 
oration and burning of the liquor. This paper sum- 
marizes the experience on the pulping and bleaching of 
western woods with ammonia-base acid and on the 
manufacture of paper from these pulps. 


THE LEBANON MILL 


The Lebanon mill is located on the south fork of the 
Santiam River in the Willamette valley about 85 miles 
south of Portland. The mill produces 55 tons of un- 
bleached sulphite papers daily from western hemlock 
(Tsuga heterophylla) and white fir (Abzes grandis). 

The acid plant is a conventional Barker system for- 
merly using dolomite lime as a base. It has a single 
rotary sulphur burner followed by a brick-lined com- 
bustion chamker and vertical lead coolers. There is a 
bubble-type liquid level controller in the sulphur burner 
which keeps the pond level within 0.25 inch. This 
contributes materially to uniform operation of the sul- 
phur burner. 

The gas is absorbed in a four-plate Barker tower, 4.5 
feet O.D. Plates are stainless steel with */s-inch holes. 
The Barker tower is followed by a wood stave absorp- 
tion tower 4 feet I.D., filled to a height of 17 feet with 6- 
inch spiral tile. Gas is pulled through the system by a 
stainless steel Nash Hytor pump. 

Digester relief gas is cooled in Esco tubular heat ex- 
changers, the cooled gas is absorbed in the acid mixing 
tank, and overgas from the mixing and storage tanks is 
absorbed in raw acid in a 4-foot I.D. wood stave tower 
filled with 8 feet of 6-inch spiral tile. Overgas from this 
tower is mixed with the burner gas after the cooler. 

There are two digesters in use, 15 feet by 40 feet, with 
a volume of approximately 4300 cubic feet each. The 
digesters are equipped with external indirect heaters 
and forced circulation. Strainers in one digester are 
located just below the dome and circulation is from top 
to bottom. At present the strainers in the second di- 
gester are being lowered to a position just above the 
cone, and circulation will be from this point to a split 
return to both top and bottom with probably 75% to 
the top. A third digester, 14 feet by 40 feet, without 
forced circulation is available, but is used only when 
extra pulp is needed. 

Pulp is blown into and washed in circular, wood stave 
blow pits with stainless steel drainer bottoms. Pulp is 
screened on flat screens consisting of ten sections with 
twelve plates each, all in a single line. 

All screened pulp is passed through a single Morden 
Stockmaker to storage before going through the beater 
and jordan system. Screenings are reduced in a Hesse- 
Ersted refiner and screened over a flat screen with 
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0.040-inch cut plates. Accepted stock is thickened and 
collected in a pit for periodic runs of mill wrap, and re- 
jects are recirculated through the refiner. 

Paper machines are two fourdriniers, one 74-inch 
wire and one 86-inch wire. Paper grades are unbleached 
sulphite wrappings. The refined screenings are used for 
mill wrap. 


CONVERSION TO AMMONIA BASE 
Handling of Ammonia 


Ammonia is received in the anhydrous form in tank 
cars. Equipment for converting it to aqua ammonia 
and tanks for storage are installed according to recom- 
mendation of Shell Chemical Co. This is a simple 
and satisfactory operation. Ammonia is run from the 
tank car under car pressure and mixed with water in a 
pipe fitted with baffles. The operation is controlled by 
the temperature rise of the solution which is directly pro- 
portional to its concentration. A temperature con- 
troller, with a thermometer bulb in the solution leaving 
the mixer, is set for the desired temperature rise. The 
controller actuates a throttling valve on the water 
supply. A second throttling valve maintains constant 
back pressure on the solution to insure good mixing. 
Tanks large enough to hold a car of ammonia at 17% 
concentration are installed. Emptying a 50,000-pound 
tank car takes about 8 hours. 


Addition of Ammonia to the System 


The aqua ammonia is pumped from the storage tanks 
to the Barker tower by a 5 g.p.m. gear pump with a 
Vickers hydraulic variable speed drive. The flow is 
checked and recorded by a recording type rotameter. 
A flow of approximately 2 g.p.m. is used. This method 
of metering has proved entirely satisfactory. 

The milk of lime flow to the tower formerly was run 
onto the top plate in normal fashion. It was felt that if 
ammonia were added here, the inert gases passing 
through at high vacuum would have a strong stripping 
action. To prevent this the aqua ammonia is run onto 
the second plate with the fresh water on the top plate 
acting as a water seal. No loss of ammonia has been 
detected. 


Instrumentation 


The various instruments in use have been mentioned 
in the discussion except that there are recorders on the 
water flow to the tower and the vacuum after the 
coolers and after the tower. Also in use are tempera- 
ture and SO: recorders on the sulphur burning system. 
During the past year it has been the experience that the 
acid plant operation with the above instruments and 
liquid level controller in the sulphur burner was almost 
automatic. The acid maker makes periodic rounds to 
check operation but seldom makes an adjustment, adds 
sulphur to the system, makes hourly tests for the opera- 
tion report, and acts as digester helper. Figure 1 shows 
typical charts from a day’s operation. Figure 2 in- 
cludes charts from the SO2 recorder and the combustion 
chamber temperature from a day’s operation on hand 
control when the liquid level controller was not work- 
ing. 


Stainless Steel 


The Lebanon mill has had a program of replacing old 
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acidproof bronze valves, fittings, etc., with stainless 
steel as the old parts wore out. Because of the known 
action of ammonia and its salts on copper, all of the re- 
maining bronze parts in the acid plant and digester. 
room were replaced before the use of ammonia was 
started. The largest item was replacement of a bronze 
vacuum pump. 


Digester Linings 
The digester linings were of standard acidproof brick 


construction with litharge-glycerine joints and cement 
grout backing. One lining was almost worn out, the 


S02 


pee 


TEMPERATURE 


VACUUM 


AFTER COOLER AFTER TOWER | 


Fig. 1. Recorder charts showing operation of acid plant | 


second less than a year old. It was decided to do noth- 
ing about these linings until necessary. The old lining 
was replaced last summer with one designed for soluble 
base consisting of a cement grout next to the shell, a 
backing of 2-inch acidproof brick laid with litharge- 
glycerine cement, a facing of 3-inch acid proof brick. 
laid in resin base cement, and resin cement membrane 
between the two shells of acidproof brick. Such a lining 
was described by Tucker (7). It is too early to com- 
ment on the behavior of this lining, but indications to. 
date are satisfactory. The old type lining is expected to 
give about half the normal life. 
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Beyond these points no further preparation was found 
necessary for conversion from dolomite to ammonia 
base except to clean the scale from the tower, and the 
paca sludge from the tower sump and the acid 
tanks. 


OPERATING EXPERIENCE WITH 
AMMONIA-BASE ACID 


. The Start-Up 


In order to cause the least possible disturbance to the 
system and to pulp quality, it was decided to make the 
change from dolomite base to ammonia base with no 
change in combined SO, until the effects could be ob- 
served, and then as a matter of economy to reduce the 
_ combined SO; to the lowest possible level over a period 
of about 6 weeks. Laboratory cooks had indicated a 
probable lower limit of 0.85%. This program was fol- 
lowed. With the system cleaned of scale and sludge 
prior to the change, the dolomite disappeared from the 
acid in less than 2 days. 

__ From experience with calcium base in other mills and 
from the laboratory, leaks throughout the system and 
dirt in the pulp were anticipated as the scale was dis- 


CONCENTRATION 


Fig. 2. Recorder charts showing fluctuation of SO2 con- 
centration and temperature with hand operation of sul- 
phur burner 


solved. It was a pleasant surprise to find that except in 
the Barker tower there was apparently no scale in the 
system from the dolomite base, and neither of these 
difficulties materialized. 


Acid Plant 


The degree of automatic operation in the acid plant 
+» has been mentioned. While it is not specifically a part 
of the ammonia-base installation, the liquid level con- 
troller on the pond in the sulphur burner has afforded 
a degree of control that permits setting the gas at 18 to 
19% SOz and holding the concentration within 0.5%. 

" The ammonia supply and general operation of the 
/ acid plant are stable enough that the combined SO; in 
the cooking acid seldom varies as much as 0.02% unless 
changed purposely. 

» Replacement of dolomite with ammonia has elim- 
sf inated clean-up of the Barker and the absorption 
+ tower. Formerly, 4 to 6 man-hours were spent on these 
two towers at each weekly shutdown. During the week 
the acid maker usually had to make a quick clean-out of 
the Barker tower. In addition to scale and sludge 
within the system the dolomite lime operation covered 
the entire acid plant with dust. This, too, has been 
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eliminated and has improved working conditions and 
appearance. 


Digester Operation 


The ease of operation found in the acid plant ex- 
tends to the digesters. Figure 3 shows a typical cooking 
curve using ammonia-base acid as compared to dolomite 
base. In some cooks the rate of temperature rise was 
mereased. The only limit found thus far has been the 


TEMPERATURE . PRESSURE 
~ AMMONIA BASE — 7-hr. COOK | 


Fig. 3. Digester charts comparing cooking curve of dolo- 
mite-base acid to two curves with ammonia base 


steam supply to the digester. This was confirmed in the 
laboratory by raising an experimental digester to 248° F. 
(120°C.) in 50 minutes and to full temperature of 
275°F. (185°C.) in 1 hour with only a normal amount 
of screenings, and a good pulp quality. It is obvious 
that penetration of the base is rapid. 

At the same acid composition the rate of cooking with 
ammonia base is slightly more rapid than with dolomite. 
However, with ammonia base the combined SO: can be 
lowered drastically without deteriorating the quality 
of the pulp, and at lower combined SO: the cooking is 
much more rapid. This can be seen on the cooking 
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curves from the fact that the cooking temperature was 
reduced from 286 to 266°F. without changing the time 
of cooking. 

When using dolomite it was necessary to make one or 
two cooks a week in the spare digester in order to 
balance the paper machine consumption. Since con- 


Table I. Strength Comparison of Dolomite and Ammonia- 
Base Sulphite Pulps Grouped by Combined SO: 


Dolomite 


base Ammonia base 
Range of combined = 1.28- 1.30- 1 NO 0.86- 
SO, 1.46 1.45 iL, eg) 1.10 
Averages 
Combined SO: IL Bie) IL O45 TS15 0.95 
TAPPI permanga- 
nate no. 18.6 14.6 14.9 16.5 

Brightness, G.E. 54.5 55.6 55.8 52.4 
Burst 

600 ml. 123 126 128 134 

400 ml. 134 136 138 144 
Tear 

600 ml. 2 1.19 1.19 iL} 

400 ml. 0.99 il OY OS TOK 
Tensile 

600 ml. 10,140 10,300 10,320 10,730 

400 ml. 10,950 11,050 11,240 £11,580 
Fold 

600 ml. 490 750 720 750 

400 ml. 540 830 820 860 
Beating time 

To 600 ml. 8.9 6.6 6.8 6.5 

To 400 ml. 15.9 12.4 12.8 12.0 


Fiber fractionation 
Held on 14-mesh 66.1 68.3 69.5 70.0 


Held on 20-mesh 9.1 Oath te ee, 
Held on 35-mesh 7.4 6.5 6.2 years 
Held on 150-mesh 5.2 Ded 5) I oEZ 
Through 150-mesh 12E2 11.8 11.4 11.9 


Freeness figures are Canadian Standard. 


verting to ammonia base, the two digesters have sup- 
plied the full demand of the paper machines while 
cooking to a maximum temperature of some 20°F. 
lower, Recently, because of pulp demand, the produc- 
tion of the Lebanon mill has been increased enough to 
ship about 40 tons a week to other mills. This is still 
handled by two digesters on a 7.5-hour schedule, and at 
a maximum temperature 10°F. below that formerly re- 
quired for dolomite-base acid. 

One change with ammonia base noticed immediately 
by the cooks was that liquor was considerably darker for 
a given degree of cooking. Since liquor color is one of 
the guides for blowing the digester, a new set of color 
standards had to be prepared. The cooks report that 
the color of the ammonia base acid is a more reliable in- 
dication of degree of cook than that by the dolomite 
base. 


As a general observation it can be said that with 
ammonia-base acid the cooking procedure is much more 
flexible and the pulp less subject to damage from im- 
proper treatment. 


Screening 


Because of the paper grades manufactured, the 


Lebanon mill produces a very hard pulp, to the order of 


TAPPI permanganate number of 18. A pulp of this 
nature has very high screenings and is hard to screen. 
Under normal production it took 4 hours to screen a 
cook, a capacity of six cooks a day. Since production 


244 


averaged about 5.5 cooks a day the screens were run- 
ning very nearly at capacity. 

The better penetration of ammonia-base liquor as- 
sures a more uniform and more thorough cook. Screen-_ 
ings are decreased by more than half, and small fiber 
bundles have virtually disappeared. The result has 
been that a cook is now screened in 3 hours, and the 
screen tender has far less washing to do. This faster 
screening is accomplished in spite of the fact that the 
screen plates have been changed from five sections of 
10-cut, four of 8-cut, and one of 6-cut to three sections of 
10-cut, four of 8-cut, and three of 6-cut. 

The reduction in size of the slots was desirable to 
screen out the dirt from the ingrown bark around knots 
that was liberated by the better penetration of the 
ammonia-base acid. 


Beating and Refining 


As described under the mill system, all stock is given 
a prerefining in a Morden Stock Maker ahead of the 
beaters and jordans. On dolomite-base stock it was 
the practice to do all the refining possible in the Mor- 
den, and finish in the jordan. Some grades, such as 
butchers’ wraps, required full treatment. With am- 
monia-base pulp, beater and jordan operation is un- 
changed. The Morden, however, is being used very 
lightly. 


Paper Machine Operation 


So far as paper machine operation is concerned there 
was little change in any section of the machine. Some 
operators thought the stock handled a little more 
smoothly on the wire, others did not. Some days it was: 
felt the paper dried a little more slowly. After a year’s 
operation it is generally agreed that if there is any 
change in the stock behavior on the machine it is very 
slight. 


Bleaching 


The Lebanon mill has no bleaching facilities. Com- 
mercial bleach trials were run by the Soundview Pulp 
Co. and in the West Linn Mill of Crown Zellerbach 
Corp. 

At Lebanon there is no opportunity to segregate a 
single cook, therefore, in order to prepare a softer pulp 
for bleaching it was necessary to put the entire mill on 
the soft grade and bleed off a few tons a day until a 
sufficient quantity was accumulated. On dolomite 
base, when the permanganate number was reduced to 
14 or below, trouble was encountered with both burst 
and size test of the paper. In this trial, pulp with an 
average permanganate of 10 was produced during two 
periods of 2 weeks each without loss of sufficient test to 
lower the quality of the paper. 

At the Soundview Pulp Co. the pulp was run through 
their normal three-stage process consisting of chlorina- 
tion, high-density hypochlorite, and low-density hypo- 
chlorite. Without taking the time to detail the process ° 
it was found that the ammonia-base stock handled as 
well as or better than calcium-base stock, chlorine usage 
Was equivalent on the basis of bleachability, and buffer- 
ing caustic was reduced about 30%. Pulp characteris- 
tics were equal to or better than the normal caleium- 
base pulps. 
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This pulp was sent to a number of customers making 
diverse grades of paper, and all reports indicated that it 
performed in normal fashion. 


The bleaching trial at West Linn gave substantially 

the same results. In a two-stage system, chlorination 
and high-density hypochlorite, operation was normal, 
and chlorine and buffering alkali usage were very 
slightly below normal on the basis of bleachability. 
The pulp was run into coated magazine paper with the 
} result that operation and test were the same as for good 
» calcium-base pulp. 
\ These results are in excellent agreement with our 
earlier laboratory data which revealed that ammonia 
and calcium-base pulps bleached in almost identical 
fashion. 


RESULTS OF OPERATION, AMMONIA BASE VS. 
DOLOMITE BASE 

Thus far, we have given a running description of the 
operation with ammonia base as compared to dolomite 
with comments on the differences. The results of 
changes in production can be summarized very readily. 
The following, referred to dolomite base as standard, 
? have developed over a period of nearly a year since 
© operation on ammonia base has settled into a final pat- 
@ term: 


Screened pulp yield from wood.................. increased 6% 
GREGG ATIC so § Beles eee ens aren ee decreased 60% 
meoulphur consumption... .......6.65 decreased 40 Ib. per ton 
SeAMMOnia Consumption is......2........0-..eweee 85 Ib. per ton 

= Dolomite consumption was.................... 200 lb. per ton 
7 Steam consumption..................decreased 200 Ib. per ton 
roe ats GS * eee re ar ee nee ee decreased 12% 


In a small mill having a fairly uniform wood supply, 


making a single grade of pulp, and converting all its 


pulp to paper, fairly accurate measurements of yield 


» from wood can be made. This increase has been con- 


*) sistent for several months. We attribute it to two 
/ things, namely, the reduction in screenings which can 


»®) account for less than half of the total, and to reduced 


temperature of cooking. 

The most immediate and striking result of the am- 
monia base was the reduction in both knots and tailings. 
The refined screenings are collected in a pit for runs of 
millwrap, formerly at 1l-week intervals. Now the 
screenings must be accumulated for 2 weeks before 
there are enough. When the first mill wrap run with 
+» ammonia base screenings was made it was found that 
they had been screened so cleanly that it was necessary 
- to add screened pulp in order to carry the sheet over the 
paper machine. This is a reflection of the elimination 
of soft fiber bundles by the more thorough penetration of 
* ammonia-base liquor. It has been found desirable to 
' allow some stock to accompany the tailings by flood- 
ing the end of the screens. This has produced a cleaner 
» stock as well. 

+ The decrease in sulphur consumption is attributed to 

the reduction of combined SO: from the range of 1.30 
to 0.85%. This has been done with no sacrifice in 
pulp properties except unbleached color. 

‘| The low usage of ammonia is a direct reflection of the 
%) low combined SO,. By reducing the ammonia to this 


4 level the other direct savings have more than paid the 


difference in cost between it and the dolomite lime. 
The reduction in steam consumption is made possible 
by the lower maximum cooking temperature. 
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Table I. Strength Comparison of Dolomite and Am- 
monia-Base Sulphite Pulps Grouped by TAPPI 
Permanganate Number 


Dolo- Am- Dolo- Am- Am- 
mite monia mite monia monia 
base base base base base 
Range of perman- 
ganate no, isis Iifs}a 15-13) Wo Sto 
Averages 
Combined SO, 1.34 1.02 1.39 1.16 0.94 
TAPPI permanga- 

_ hate no. Uf} UGG) 16.5 15.9 12.8 
Brightness, G.H, 56.4 51.7 59.6 54.6 54.6 
Burst 

600 ml. 124 136 122 132 128 

400 ml. 134 145 133 142 140 
Tear 

600 ml. LaLO aS 1.14 hy 1.14 

400 ml. 0.98 1.03 1.00 1.05 120i 
Tensile 

600 ml 10,160 10,620 10,100 10,610 10,620 
- ane ml 10,980 11,530 10,900 11,530 11,470 

ce) 

600 ml. 470 710 520 710 750 

400 ml. 520 820 590. 850 830 
Beating time 

To 600 ml. 8.8 5.6 9.0 6.1 Uo 


To 400 ml. 15: 6110.8 «le 16ST Tae Matos 
Fiber fractionation 
Heldon 14-mesh 65.9 71.2 66.4 69.6 69.1 


Held on 20-mesh 9.3 oll 8.8 7.6 CF 
Held on 35-mesh 7.6 One, Goll G2 5.9 
Held on 150-mesh 5.3 4.9 veal ae Band 
Through 150-mesh 11.9 11.1 12.6 11.4 W941 


When the change was made from dolomite to am- 
monia base, there was no need for additional pulp ton- 
nage, and the cooking cycle was held the same by re- 
ducing temperature. Recently the mill was speeded up 
and the cooking time decreased from 8.5 to 7.5 hours, 
still with maximum temperature below that used with 
dolomite for an 8*/,-hour cook. 


Physical and Chemical Tests of Pulps 


Pulp samples were taken periodically the last month 
of operation on dolomite base and during the first 3 
months of operation with ammonia base. During this 
period it happened that the wood used was almost ex- 
clusively western hemlock. The testing period was in- 
terrupted by the mill’s desire to use up its inventory of 
dolomite lime before air slaking was serious. 

Pulp samples were tested in a laboratory beater ac- 
cording to TAPPI Standard Methods at the Central 
Research Department of Crown Zellerbach Corp., and 
were analyzed chemically for some of the more fre- 
quently used constants in the laboratory of Soundview 
Pulp Co. 

The data for forty samples are summarized in Tables 
I, II, and III. Table I presents physical constants of 
the pulps when grouped by combined SQ: in the cook- 
ing acid. Table II presents these same data regrouped 
by bleachability of the pulp samples. Table III pre- 
sents the chemical data when grouped by combined SO 
of the cooking acid. 


Pulp Color 


Pulp from western hemlock when cooked by ammonia 
base is redder than when cooked by dolomite base. 
At.the same combined SO, there is a loss of 2 points 
G.E. brightness or more. As combined SOz is de- 
creased the brightness decreases until a drop of 5 to 7 
points is suffered with the lowest combined SO: used in 
this operation, that is, 0.85%. This darker pulp 
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Table Ill, Comparison of Chemical Characteristics of 
Dolomite and Ammonia-Base Sulphite Pulps Grouped by 
Combined SO, 


Dolomite ; 
base Ammonia base 


Range of combined 


SO, 1.28-1.46 1.20-1.45 1.10-1.19 0.86-1.10 
Averages 
Combined SO, 1.36 1) oA) 1 1S 0.93 
Viscosity, cp. 1087 1632 1928 2215 
Alpha - cellulose,‘ 

0 88.4 88.6 88.3 88.5 
Pentosans, % 4.36 4.51 4.18 4.44 
Ash, % 0.63 0.31 0.34 0.32 
Ether extract, % 0.42 0.41 0.40 ae 


@ Uncorrected for lignin. 


bleaches to a given whiteness with the same chlorine as 
is required by a dolomite-base pulp of equal bleach de- 
mand. 

In Table II it will be noted that pulp color is darker 
with higher permanganate numbers. ‘This is typical of 
all pulps, but seems accentuated by ammonia-base acid. 

It has been reported to us that when eastern woods 
are cooked with ammonia-base acid they suffer no 
brightness loss. 


Physical Strength 


Ammonia-base pulp has proved consistently superior 
to dolomite-base pulps in physical strength. This 
seems to be most striking in fold with a difference of 
about 50%. Burst and tensile show an advantage of 
6 to 7%. 

Strength retention at lower bleachabilities in the 
range of this experience has been excellent for ammonia- 
base pulps, much better than the mill’s previous expe- 
rience with its standard dolomite pulps. It is also in- 
teresting to note the better strength, especially burst, 
of the lowest combined SO: group in Table I. This can 
probably be attributed to the faster cooking with lower 
combined SOs, and therefore, milder conditions. 

The rate of beating for ammonia-base pulps is con- 
sistently faster than that of dolomite base pulps. 

Fiber fractionations show no significant trend. 


Chemical Characteristics 


The viscosity of ammonia-base pulps is significantly 
higher than that of dolomite-base pulps. There is also a 
definite upward trend of viscosity with decreasing com- 
bined SO2. This parallels the case of better test with 
lower combined SOs, and the same remarks apply. 
These viscosity figures testify to the milder action of 
ammonia-base acid, or possibly the faster action which 
permits milder conditions. ’ 

There are no trends in alpha-cellulose, pentosans, or 
ether extractives. Ash for ammonia-base pulps was 
about half that of dolomite-base pulps as might be ex- 
pected. 


Properties of Papers Made from Ammonia-Base Pulps 


In the past year the paper quality has generally im- 
proved and has been more uniform. The bursting 
strength has increased in all grades, about 5% in hard- 
sized and 8 to 10% in average-sized sheets. The tear- 
ing strength has remained the same in spite of this in- 
crease in burst. 

The improvement in size test, both sugar-dye and ink 
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flotation, has been marked. With dolomite-base pulps 
the ink flotation would deteriorate to some extent over a 
period of 5 days after manufacture. This seldom oc- 
curs with ammonia-base pulps, in fact the test more - 
often improves with time. 

In prior operation low test, both physical and sizing, 
was invariably encountered when permanganate num- 
ber dropped below about 14. It has been mentioned 
that a total of 4 weeks’ operation at permanganate 
number of 10 was carried on and with no decrease of 
test below the former level of dolomite pulps. As a 
matter of safety when the soft pulp runs started, less 
critical grades were scheduled, but after the first few 
days, no further selection of orders was made. 

Further evidence of improved quality was found im 
the white fir usage. With dolomite-base acid 30% was 
considered maximum usage for this species because of 
lower strength. For the month of Sept., 1950, the 
white fir usage averaged 50% with no observed effect. 


GENERAL COMMENTS 
Slime Growth 


One condition not anticipated, but readily under- 
stood when encountered, was a vigorous growth of slime 
in the pulp system from the knotter through the deck- 
ers. In this area there are still appreciable amounts of 
waste liquor in the stock, and the nitrogen present is an 
excellent nutrient for microorganisms. 

A second experience with slime was encountered in a 
lapped stock pile set aside for emergencies. This was 
covered to exclude dirt, and when examined after sev- 
eral weeks was found to be riddled with slime growth. 

Both of these conditions were brought under control 
by use of organomercurial slimicides. In the pulp mill’ 
the screen boxes are sprayed weekly with concentrated 
chemical, and the system is given a shock dose every 
day. On the lapped stock problem a new pile was 
started and the outside surfaces were sprayed with 
diluted chemical. Results have been excellent in both 
instances. 


Action of Ammonia-Base Acid 


The reason for the improved pulping action with am- 
monia-base acid has been the subject of considerable 
speculation. There is ample evidence that a very much 
more rapid and thorough penetration of the base is re- 
sponsible for a large share of the change. Whether or 
not there is a different reaction with the lignin is not 
known, but this is the subject of a laboratory program. 

The evidences of faster penetration have been men- 
tioned and need only be summarized. They are the 
ability to steam a digester faster with no increase in 
screenings, the marked reduction in screenings in 
general, and the reduction in shives which permits much 
more rapid screening. 

An item not previously mentioned was an experiment 
by the mill in which the chip screens were shut down. 
There was no increase in knots except for a very small 
amount of slivers over 3 inches long. 


_ Operators’ Reaction 


Supervisors are well acquainted with the average 
operator’s resistance to something new. In the ease of 
ammonia base the change-over was so smooth, results 
were so immediate, and operation was made so notice- 
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ably easier that the operators are unanimous in their 
praise of the new system. 


General 


Ammonia-base acid at the Lebanon mill has increased 
the pulp mill capacity, improved pulp yield, improved 


Ci operation, improved pulp strength, and decreased 


' maintenance. Against these are the increased chemi- 
cal cost, an increased slime trouble, and a darker color 
- of unbleached pulp. The first is offset by direct sav- 
ings in operation, the second is readily controlled, and 
the third has not proved a disadvantage in the grades 
manufactured. We are confident that other mills 
could obtain similar results. Whether they would 
prove advantageous would necessarily be judged by 
each mill separately. 

It is well known that this work on ammonia base 
was prompted by the need for a soluble base in sulphite 
waste liquor so that the liquor could be evaporated in 
| preparation for burning or other utilization. The ap- 
_ plication of ammonia to the cooking process and the use 
of these pulps in papermaking constitute only the first 


phase in the over-all problem of stream improvement. 
While the possibility of using ammonia was being 
proved, the second phase, the evaporation and burning 
of the liquor, has been in preparation. A pilot plant to 
evaporate and burn 20% of the mill’s waste liquor has 
been designed and installed, and is now starting opera- 
tion. 
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Agricultural Residue Pulps—Crotalaria Pulps — 


A. J. ERNST, H. M. SUTCLIFFE, and S. I. ARONOVSKY 


Crotalaria is one of the more important leguminous crops 
grown on the sandy soils of southeastern United States for 
erosion control. The two most common varieties, Cro- 
talaria mucronata and Crotalaria spectabilis, produce high 
yields of seed and up to 10 tons of green or 2 tons of dry 
forage per acre. A number of pulping trials were made 
on these stalks, using the neutral sulphite and kraft proc- 
esses. Crotalaria required more cooking chemicals and 
generally longer cooking periods than are necessary to 
pulp wheat straw. Lower yields of pulp were obtained 
from crotalaria than from wheat straw but the crotalafia 
pulps were stronger, particularly in tear resistance and 
folding endurance. In general, the kraft process produced 
stronger pulp than the neutral sulphite process but the 
kraft pulp yields were lower. These preliminary experi- 
ments indicate that, from a technological standpoint, 
crotalaria has good possibilities as a raw material for pulp 
and paper manufacture. Economic considerations, how- 
ever, will undoubtedly be the controlling factors in the 
possible utilization of crotalaria for pulp and paper pro- 
duction. 


CROTALARIA is one of the newer leguminous crops 
to become important in recent years in the United 
States for seed, green manure, and erosion control. It 
is well suited to the sandy soils in the coastal-plains re- 
gion of the southeastern states. Figures on the actual 
acreage are not available, but from general information 
probably 500,000 acres were seeded in 1945 for soil im- 
provement (1). 

Many species of crotalaria have been tried but the 
two most commonly used are Crotalaria mucronata 
(commonly called giant striata) and C. spectabilis. 
These two varieties produce high yields of seed and up 


A. J. Ernst, Paper Technologist, H. M. Surcrirre, Chemist, and §. I. 
Aronovsky, In Charge, Pulp and Paper Section, Agricultural Residues 
Division, Northern Regional Research Laboratory, Peoria, Ill. One of the 
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to 10 tons of green stalks, equivalent to 2 tons of dry 
forage per acre. In general, the crotalaria plant has 
not been too well accepted for forage since some species 
are unpalatable, and others have been found poisonous 
to livestock. 

A satisfactory silage can be made from the young 
green plants. Plowing under the green growth re- 
sults in considerable benefit to the soil. As the plant 
matures it becomes woody and more difficult to cut 
and turn under with light farm implements, thus neces- 
sitating removal of a portion of the stalks from the soil. 

Crotalaria makes more growth in light sandy soil 
than most other legumes. Because it harbors no 
nematodes and its roots are generally well noduled 
by nitrogen-producing bacteria, the crop is especially 
useful in the South where nematodes are abundant 
and sandy soils predominate. Crotalaria needs a well- 
drained soil, is not adapted to heavy clay; the plants 
may reach a height of more than 7 feet and can be har- 
vested either by the binder or combine method. The 
well-branched stalks produce a considerable amount of 
seed. 

The relatively large yields of crotalaria stalks in the 
southeastern states and the unsuitability of the plant 
for forage or feed suggested the possibility of the stalks 
as papermaking raw material, particularly those of the 
giant striata variety which are relatively large and 
woody. 

Samples of two species, C. spectabilas and C. mucro- 
nata (giant striata), were submitted to the Northern 
Laboratory for preliminary pulping trials and for de- 
termining the properties of the pulps so produced. This 
report embodies the results of these preliminary experi- 
mental studies. Some available data on wheat straw 
are included for comparison. 
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Table I. Physical Condition and Proximate Chemical Analysis of Crotalaria 


Satan (NRL) 3508 7h -~«SCt«i«éi89HSC“‘«‘éROBR 
same M0. (ON Rec Be dis) anys a sayaesreaccr vena a epee cnngehede Wascediake [Meche tr take caste’ hiss rats Oeste: a flrs aber eeanale 
Se ae ke ore ae" ok Nake ee Sains cronata cronata cronata tabilis cronata cronata wheat straw 

COLO LTD oO DEAR OO DINO Ups ice e cedth (roe corsa ce iD 0 OGRE Kat Cie Did 1943 1943 1943 ' ne y por CMobad Bou 

CONGIUON Ce TECeIVEd veh tnt a 82 oe a Se ee eee rl sae era sean meee 4 wen “26 , Pes 
with length fiber— fiber— stalks inches— rela- 
some 2-6 con- some some tively 
seed inches stder- woody Cah ie pie 
pats oe tia pian chaff 

material F 

Chemical analysis:@ “Fiat : 

i 4.1 6.8 7.2 7.3 8.0 es 8.3 
heey che ref 2.4 1.2 21 Te 1.0 6.3 
Iixtractives F 

Alcohol-benzene (1:2), % 16 2.4 Mod 2.9 2.2 15) ee 
Hot water, % 9.0 8.4 a 7.6 7.6 5.2 ; 
1% NaOH, % 28.2 29.9 27.2 28.9 27.2 7535... 41.2 
Lignin, % 21.3 28.6 23.2 22.8 20.8 21.2 16.8 
Pentosans, % 20.0 21.4 19.8 16.7 18.6 18.0 31.9 
Cross and Bevan cellulose (ash-free), % 56.1 46.2 59.2 55.5 56.3 56.0 54.7 
Pentosans in Cross and Bevan cellulose, %° 19.2 23.4 16.8 15.0 20.7 19.5 27.0 
Alpha-cellulose, % 40.5 29.9 42.5 Ail 41.2 40.6 37.3 
Pentosans in a-cellulose, %° bias 2.5 3.0 0.7 3.8 1.4 4.2 
Holocellulose, % 67.4 62.6 73.9 65.8 69.2 70 8 69 2 


| 
| 
| 
} 
| 
| 
| 
| 
| 
| 


« All values, except moisture, on oven-dry basis, 
» Based on Cross and Bevan cellulose. 
© Based on alpha-cellulose. 


EXPERIMENTAL 


A sample of the 1948 crop of C. spectabilis and sev- 
eral of the 1943 and 1944 crops of C. mucronata (giant 
striata) stalks were obtained from McBee, Chesterfield 
County, 8. C. The giant striata was received in the 
form of whole stalks, chopped stalks, and partially de- 
corticated fiber, while only partially decorticated fiber 
of C. spectabilis was obtained. The whole stalks were 
4 to 7 feet long and well branched on the upper parts. 
The diameter at the base of the stalks was 1/4 to !/2 
inch. The decorticated material consisted of the out- 
side bast fiber with a considerable amount of woody ma- 
terial clinging to it. 

The crotalaria stalk has an almost circular cross sec- 
tion. The central portion, constituting about '/; of 
the diameter of the stalk, consists entirely of pith. 
This is surrounded by a layer of woody fibrous mate- 
rial which is, in turn, covered by a thin, relatively 
tough sheet of fibrous bast tissue. 

The condition of the various samples of crotalaria as 
received at the Laboratory and their proximate chemi- 
cal analysis are given in Table I. All procedures used 
for chemical analysis were TAPPI methods, or modi- 
fications of those methods previously reported (2, 3). 
It may be noted from the data that, except for sample 
3504 which had a higher lignin and lower cellulose con- 
tent, the various crotalaria samples were chemically 
similar. The comparison of crotalaria with wheat 
straw indicates that while both materials had approxi- 
mately the same Cross and Bevan cellulose content, 
the crotalaria had more a-cellulose and less pentosans 
than the wheat straw. The lignin content of the cro- 
talaria stalks was greater than that found in wheat 
straw. From chemical analysis it thus appears that 
crotalaria might be suitable for the manufacture of 
paper and cellulose products. 

Since the available amounts of samples 3503, 3504, 
and 3974 were sufficient for only one or two laboratory 
cooks, the pulping data on these samples are not in- 
cluded in this report. The pulping trials on sample 
3505, 3506, and 3975 were made on the materials as 
received with no pretreatment prior to cooking. 

The pulping studies on the crotalaria stalks were car- 
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ried out by the neutral sulphite and kraft processes. 
The methods of cooking and of screening and testing 
the pulp were the same as those described previously in 
connection with the preparation of wheat straw pulp 
(2, 3). Bleach consumption of the screened pulp, that 
is, the chlorine required to produce a brightness of 70% 
(Hunter reflectometer) and the yield of bleached 
pulp were estimated by the single-stage hypochlorite 
method, using 10-gram samples (2). 

At the end of the cooking period the pressure in the 
digester was lowered to approximately 40 p.s.i. and 
the charge was “blown” in the usual manner. The di- 
gester charges did not always blow cleanly, particularly 


those in which uncut decorticated crotalaria was used. 


In screening, these crotalaria pulps behaved much like 
flax straw pulp in that the long bast fibers matted to- 
gether, entrapping the cooked woody fiber and some 
of the shorter bast fibers which normally would go 
through the 8-cut screen plate. The cooked materials 
discharged from the digester were defibered, therefore, 
in a 5-pound Noble and Wood beater in order to cut 
the fibers to the length that could be screened in the 
normal manner. Thus, the amounts of screened pulp 
obtained in this series of cooks were, therefore, not a 
very good indication of the degree of cooking of the 
crotalaria. 

The cooking conditions, pulp yields, and the chemical 
characteristics and physical properties of the pulps are 
given in Tables II and III, and illustrated graphically 
in Figs. 1 and 2. All chemical analyses and physical 
tests on the pulps were made in accordance with 
TAPPI standard methods, and the reported results 
are the mean of two or more individual runs in good 
agreement. 


RESULTS AND DISCUSSION 
Neutral-Sulphite Pulps 


Fairly satisfactory pulps were obtained by cooking 
crotalaria with sodium sulphite and sodium carbonate 
as shown in Table II. More than twice as much chemi- 
cal was required for producing pulp from crotalaria as 
from wheat straw, and crotalaria also generally re- 
quired longer cooking periods. Except for pulps from 
chopped C. mucronata, the yields of screened crotalaria 
pulps were lower than those obtained from wheat straw. 
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- straw were fairly comparable. 
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Fig. 1. Comparative strength properties, at maximum 


bursting strength, of crotalaria and wheat straw neutral 
sulphite pulps 


The yields from chopped C. mucronata and from wheat 
It must be pointed out 
again that, because it was necessary to shorten the 
crotalaria pulp fibers in the laboratory beater before 
screening, the screened yield figures for the crotalaria 
pulps may not be the true values. An increase in 
cooking time from 2 to 4 hours, with all other conditions 
remaining constant, resulted in a decreased yield of 
total pulp but a somewhat increased yield of screened 
pulp, as shown by cooks 632 and 633, Table II. No 
significant effect on yield was obtained by increasing 
the amount of chemical from 24 to 35%, based on dry 
raw materials, as shown in cooks 554, 557, and 566 on 
chopped C. mucronata. 

The crotalaria pulps contained less ash and pentosan 
and more lignin than the wheat straw pulp. The 


| lower ash and pentosan values of the crotalaria pulps 
may be expected from the analytical values given in ~ 


Table I. The relatively high lignin contents of the 
crotalaria pulps, however, indicate incomplete cook- 
ing. These larger lignin values are corroborated by 
the higher permanganate numbers and larger chlorine 
requirements of the crotalaria pulps. It is very prob- 
able that with more chemical, and/or longer cooking 
periods, the lignin content of the crotalaria pulps would 
be reduced to the range generally required for easy- 
bleaching pulps. 

The physical strength data on these pulps, as indi- 
cated in Table II and illustrated in Fig. 1, show that, 
in general, the crotalaria pulps are at least equal to the 
neutral sulphite wheat straw pulp in bursting and ten- 
sile strength, and quite superior in tear resistance and 
folding endurance. The relatively high tear resist- 
ance and folding endurance of crotalaria are un- 
doubtedly due to the presence of the longer bast fibers 
in the pulp. A comparison of the chopped crotalaria 
(sample 3975) and the decorticated material (sample 
3505) shows the superiority of the latter in producing 
stronger pulps, particularly with regard to tear resist- 
ance and folding endurance. Extending the cooking 


iz period resulted in somewhat stronger pulp as indicated 


by cooks 632 and 633, Table II. An increase in the 
amount of cooking chemical also resulted in somewhat 
better pulp (cooks 554, 557, 566). As with straw pulp, 
bleaching the neutral-sulphite crotalaria pulps (cook 
557) resulted in a definite increase in strength proper- 
ties. The chlorine requirement was higher and the 
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yields of bleached pulp lower, however, for crotalaria 
than for wheat straw pulp. 


Kraft Pulps 

As in the neutral-sulphite process, more chemical 
and/or longer cooking periods were required for pro- 
ducing kraft pulps from crotalaria than from wheat 
straw. With this process, however, the yields of pulp 
from crotalaria were in the same range as those ob- 
tained from wheat straw, as indicated in Table III. 
It is probable that the screened crotalaria pulp yields 
obtained with this more drastic pulping method are 
closer to the true values. The yield of crotalaria kraft 
pulp showed a definite decrease with increasing cooking 
chemicals in contrast to the results obtained with the 
neutral-sulphite process. 

The ash and pentosan contents of the crotalaria kraft 
pulps were lower than those of the wheat straw kraft 
pulp. The increase in cooking chemicals or in cooking 
time seemed to have but little effect on either the ash 
or the pentosan content of the crotalaria pulp. The 
lignin content decreased generally with increasing 
chemical concentration and with a longer cooking pe- 
riod. The lower lignin content of the well-cooked 
crotalaria kraft pulps compared favorably with that of 
the straw kraft pulp. As expected, the permanganate 
number and the chlorine requirement of the crotalaria 
kraft pulp decreased with lignin content. 

The strength values of the crotalaria kraft pulp, par- 
ticularly tear resistance and folding endurance, were 
fairly high as indicated in Table III and illustrated in 
Fig. 2. The bursting and tensile strengths of the cro- 
talaria pulps were only slightly better than those of 
the wheat straw pulps, but the crotalaria pulps had 
better tear resistance and folding endurance, particu- 
larly in the case of the better-cooked pulps. In con- 
trast to the results obtained with wheat straw, the cro- 
talaria pulps showed a tendency to lower tear resistance 
and lower folding endurance with an increase in cook- 
ing chemicals used to produce these pulps. The burst- 
ing strength and tensile strength, however, generally 
increased with the increasing degree of pulping or de- 
lignification. The pulp from the decorticated C. 
mucronata was generally stronger in all respects than 
that obtained from the chopped material. 

Bleaching generally enhanced the bursting strength 
and lowered the tensile strength of the crotalaria pulps, 
as shown by cooks 586 and 555. The increment increase 
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Fig. 2. Comparative strength properties, at maximum 
bursting strength, of crotalaria and wheat straw kraft 
pulps 
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in folding endurance on bleaching was greater for the 
straw pulp than for the crotalaria pulps, probably be- 
cause of the high folding endurance of the unbleached 
crotalaria pulps. 


GENERAL CONSIDERATIONS 
These preliminary results, although meager, show 


_ that from the technological viewpoint crotalaria can 


be considered as a suitable raw material for the pulp 


and paper industry. The chemical requirements for 


pulping the crotalaria stalks put it in the same class 
with hardwood; as a matter of fact, crotalaria is very 
similar to hardwood on the basis of proximate chemical 
analysis. The above results indicate, however, that 
crotalaria can produce stronger pulps than are obtain- 
able from most hardwoods, probably because of the long 
bast fibers available in the crotalaria stalk. While 
pith fibers are generally very short and undesirable 
for papermaking from both technological and economi- 
cal standpoints, the deleterious effects of the pith on 


_ crotalaria pulp strength is apparently more than over- 


come by the presence of the strong, long bast fibers. 
The bars in Figs. 1 and 2, which illustrate the higher 


» strength characteristics of crotalaria pulps compared 


with the straw pulp, also show that the pulp from de- 
corticated crotalaria was generally better than that 
from the whole stalk. This was particularly true in re- 
gard to tear resistance, a property which is almost di- 
rectly related to fiber length. The folding endurance 
which is dependent both on fiber length and on its 
flexibility (degree of delignification) was also generally 

- higher for the decorticated crotalaria. It is probable 
that the superiority of decorticated over whole crotalaria 
could have been shown more conclusively if decortica- 


i tion had been more thorough in separating the bast 


fiber from the woody material. 

Crotalaria stalks are perhaps more nearly compar- 
able to flax straw. The chemical analyses of these 
two materials are very similar and both contain the 
three types of fiber, pith, woody, and bast (4). Flax 
tow, the decorticated fiber from seed flax straw, is used 
extensively in the manufacture of cigarette and other 
lightweight, strong papers. Information received at 
the Laboratory on experiments elsewhere showed that 
decorticated crotalaria may have some promise for the 
manufacture of such types of paper. 

It must be pointed out at this time that the tech- 
nological suitability of a raw material for papermaking 
is not the only criterion which must be considered. 
The economics of producing pulp and paper from cro- 
talaria, including availability, methods and costs of 
collection, storage, cost of conversion into pulp, etc., 
is equally, if not more important. This cannot be over- 
emphasized. For example, the strength advantages of 
crotalaria pulps over those of wheat straw, as reported 
here, may be more than counterbalanced by the ready 
availability of straw at reasonably low cost, and by the 
higher yield of pulp from straw. 
~ Assuming that 500,000 acres are planted to crotalaria, 
the reported yield of 2 tons of dry fiber per acre places 
the total annual production at about 1 million tons. 
Of course, all of the crotalaria will not be available for 
industrial uses, since the main purpose of the crop is to 
build up the soil and reduce erosion. Only that portion 
of the crop which is not turned back to the soil as green 
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manure might be available. A 100-ton per day pulp 
mill, which is considered a small operation at present, 
would have an annual crotalaria requirement of 65,000 
to 75,000 tons of dry fiber. This amount represents 
about 7% of the total crotalaria produced in the south- 
eastern states. Methods and costs of collection, stor- 
age, and handling would have to be worked out to de- 
termine whether such costs would fall within a range 
low enough to assure the pulp mill of a profitable oper- 
ation. 

A most important consideration regarding crotalaria 
is its permanence as a raw material for the pulp and 
paper industry. Since the crop is grown primarily for 
soil improvement and erosion control, and since it has 
no particular value as feed or for other farm uses, it is 
possible that soil, after being improved by crotalaria, 
will be planted to more profitable crops in rotation. 
In such a situation the price a farmer would have to 
request for continued planting of crotalaria would 
probably be considerably more than pulp producers. 
or other industrial users of crotalaria could afford. 

There is the possibility, of course, that the bast fiber 
of crotalaria could find use in the textile industry along 
with hemp and flax bast fibers. In that case, only the 
woody portion of the stalk, containing more or less 
bast fiber remnants, would be available to the paper 
industry. If the woody portion of the crotalaria stalk 
is analogous to flax shives or hemp hurds, it would offer 
no inducement as a raw material for pulp or paper pro- 
duction. 


SUMMARY 


1. A number of pulping trials, with the neutral 
sulphite and kraft processes, were made on crotalaria 
stalks. 


2. Crotalaria required more cooking chemicals and 
generally longer cooking time than is necessary to pro- 
duce a pulp from wheat straw. The yields of pulp from 
crotalaria were somewhat lower than those obtained 
from wheat straw but the crotalaria pulps were stronger, 
particularly in tear resistance and folding endurance. 


3. The crotalaria kraft pulps were stronger than the 
crotalaria neutral sulphite pulps but the kraft pulp 
yields were lower. 

4. These preliminary experiments indicate that 
from a technological standpoint, crotalaria has good 
possibilities as a raw material for pulp and paper manu- 
facture. 

5. Economic considerations will undoubtedly be 
the controlling factor, however, in the possible utiliza- 
tion of crotalaria for pulp and paper manufacture. 
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The Effect of Silicates on Digester Corrosion 


J. C. HAIR and A. W. DUSKIN 


In an attempt to decrease the corrosion rate in its di- 
gesters, Crossett Paper Mills added sodium silicate and 
high-silica clays to the liquor system with the anticipation 
that a protective scale would be formed in the digesters, 
and corrosion thereby inhibited. At the conclusion of a 
9-month test, there had been no formation of a high- 
silica protective scale, nor had there been any reduction 
in the corrosion rate. 


DIGESTER corrosion in southern sulphate pulp 
mills has in recent years become a problem of vital im- 
portance. With the introduction of the use of the 
“‘Audigage’’ by Crossett Paper Mills early in 1949 as a 
means of measuring digester wall thickness, pulp mills 
in the south suddenly realized that their digester shells 
were becoming dangerously thin and as a result, many 
mills began replacing this equipment. After reading 
C. Benedicks’ (2) original paper on digester scale, D. 
B. Kuhe, Assistant Division Manager, Crossett Paper 
Mills, and K. G. Chesley, Research Director, Crossett 
Lumber Co., suggested a plant scale project of using 
silicates to form a protective scale in sulphate digesters. 
The purpose of this paper is to present the corrosion 
problem at Crossett Paper Mills and to outline the 
methods used in attempting to arrest digester shell de- 
terioration. Although the results of this study are 
negative, it is felt that the material contained in this 
report will be of vital interest to the sulphate pulping 
industry and will further aid in solving this problem. 
Had we at Crossett had access to a paper showing the 
results of adding sodium silicate to digesters, it would 
no doubt have saved us several months of work and con- 
siderable cost. Therefore, we feel that although our 
results are negative, our work will benefit the industry 
by getting in the literature the results of adding sodium 
silicate to digesters under the condition set forth herein. 
There is very little published material on the utiliza- 
tion of silica as a means to combat corrosion in sulphate 
digesters. Several authors, writing about digester 
corrosion, hint at a possible connection between the 
corrosion rate and the presence of silicon compounds, 
but nothing very specific so as to be useful. The earli- 
est record of the use of silica to decrease digester cor- 
rosion that the authors found was at West Virginia 
Pulp and Paper Co. (/). In the early 1920’s West 
Virginia attempted to protect their digesters by put- 
ting in baffle plates and adding calcium chloride and 
sodium silicate. It was thought that this combination 
would cause the formation of a protective scale. No 
record of the results was available, but apparently it 
was not successful since the practice was discontinued. 
In an article (2) appearing in Svensk Paperstidn., 
C. Benedicks writes of the finding of a protective coat- 
ing in a stationary kraft digester which he was investi- 
gating in a Swedish mill. An analysis of the protective 
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scale showed it to consist largely of calcium carbonate 
with a high silicon dioxide content of approximately 
9.7% together with considerable iron and aluminum 
oxide and an undetermined content said to consist 
mostly of alkali. In the same mill, Benedicks found 
another scale which afforded very little protection 
against corrosion. An analysis of this scale demon- 
strated this material to be practically all calcium car- 
bonate with a silicon dioxide content of approximately 
0.7%. Microscopic examination of this scale showed a 
single crystallized substance, which Benedicks writes 
was obviously calcium carbonate. 

A miscroscopie examination of the protective coating 
or scale revealed it to be microscopically heterogenous. 
It was also discovered that the protective coating was 
more durable and not so brittle as the nonprotective 
coating. 

Von Essen (3) ran experiments using sodium silicate 
as an inhibitor which resulted in a reduced corrosion 
rate, however, he did not give the concentration of 
sodium silicate used, nor the method of addition. It 
was Von Essen’s opinion that it is possible to obtain 
protection of existing plate material against corrosion 
on the liquor side by means of galvanic currents, or by 


connection to a current source which possibly causes the ° 


silicic acid in the liquor to be deposited on the anode 
and thus protect it against further attack. 
THE CORROSION PROBLEM 


The seriousness of the digester corrosion problem at 
Crossett is easily recognized if we look at Table I. 


Table I. Digester Penetration Rate 
(July, 1945—March 1, 1949) 
] - Age Ticino in.—~ r. Penetration 
Digester 1000 Thinnest Sectional In./1000 
No. Cooks Years spot average’ In[ Vr: cooks 
1 9.11 3.89 0.438 0.97 0.104 0.044 
2 8.85 3.64 0.77 1.02 0.097 0.040 
3 8.76 3.61 0.83 1.05 0.090 0.037 
4 8.67 3.58 0.74 1.05 0.091 0.037 
5) 9.02 3.79 0.41 0.92 0.120 0.050 
@ Original thickness—1.375 in. oa : 
+ Cylindrical section 9 feet high in middle of digester wall. 


This table shows the rapid corrosion that has taken 
place in five digesters that were installed in 1945. Two 
of these digesters, nos. 1 and 5, were taken out of service 
early in 1949 after complete tests with the Audigage re- 
vealed that they were dangerously thin. After these 
two digesters had been removed efforts were begun to 
prolong the life of the three remaining vessels which 
were also installed in 1945. Therefore, regular thick- 
ness tests were started at approximately 3-month in- 
tervals, and in conjunction with these tests a study was 
begun on the effect that cooking liquor constituents 
has on shell corrosion. Digester cooking data and ves- 
sel specifications are: 


Vol. 34, No.6 June 1951 TAP Pi 


wt eee 


Oe et 
SS SSE 


eine 
SSS SSS 


=. ee. ee 


BN me PR e 


Se Atha a rR 


ee ea ee a, 


Operating Conditions: 


HU umexhOypLessune ms, 4415 ciate RIENYE 8h Meh es 1 hr. 20 min. 
AMPULES DIRS Rare ein Oa RE SR ee eg 2 hr. 25 min. 
INI SxaM pressure a. ec 5, Uo ek opt 100 lb. 
Py Polo h Wooden erate Sauae Peta bk 100% pine 
Liquor volume Res RE Ms pee nh NG 1200 cu. ft. (total) 
Hel Ceme.sulphiitvan oe te 6 te) ee ny, 18 to 24% 
Pounds of active alkali per ton........ ... .600 to 640 (total) 


Wiethodkotcooking merit yarcre (as. eee), enya te Direct 
FONT Ss esos fee 000 tors500) Ib: 
Vessel Specifications: 


Size—10 ft. 6 in. diameter; 40 ft. 6 in. over-all height 

Steel—Type A.S.T.M. A-70, tensile strength 55,000 p.s.i. 
Vessels fabricated and tested in accordance with A.S.M.E. 
Code U-68 for unfired pressure vessels for working pressure 
for 150 p.s.i. 


The Use of Silicates 


The addition of sodium silicate (42° Bé commercial 
water glass) to one digester was begun in Feb., 1950. 
We were rather cautious at first in the use of this ma- 
terial because of the detrimental effect that silicate bear- 
ing black liquor might have on evaporator efficiency. 
However, it was felt that since the silicate was only 
being added to one digester that the build-up in the 
liquor system would not be too rapid. At first the 
amount used was 5 gallons per cook in one digester and 
after about 2 weeks’ time it was increased to 15 gallons 
per cook. The 15 gallons of sodium silicate per cook is 
equivalent to approximately 600 p.p.m. of SiO, in the 
white liquor. Daily tests were made on the black 
liquor from the digester to which the silicate was being 
added and also on the black liquor going to the evapora- 
tors. These tests were made using a photoelectric 
colorimeter that had been calibrated with known silica 
standards using ammonium molybdate as the indicator. 


After the silica content of the liquor system had been 
built up, it was found that approximately 475 p.p.m. 
of silica were contained in the black liquor from no. 3 
digester and 300 p.p.m. of silica in the liquor being fed 
to the evaporators. This concentration of silica ap- 
parently had no detrimental effect on our evaporator 
efficiency. 

After the sodium silicate had been used for about 6 
months it was found upon inspection of the digesters 
that very little if any, scale was being formed on the in- 
side of the digester shell. Since the work of Benedicks 
indicated that a scale containing both silica and alumi- 
num was necessary for a good protective coating, the 
addition of a clay called ‘‘Gleason’s Clay”? was begun. 
This material contained 57.8% silicon dioxide, 27.3% 
aluminum oxide, and 1.4% iron oxide, and was added 
along with the salt cake to the recovery furnaces. This 
clay was a very fine pottery type clay, free of lumps, 
and mixed well with the salt cake. This material was 
used for 5 weeks at a rate of 300 pounds per day along 
with the addition of sodium silicate to the digester. 
The use of the clay did help build up the silica content 
of the cooking liquors but before any appreciable scale 
could be deposited on the inside of the digesters, it was 
necessary to discontinue its use. The very fine nature 
of the clay caused the material to be swept up along 
with the fly ash into the tube section of the recovery 
boiler forming a hard deposit on the tubes that could 
not be removed by the tube blowers. Therefore, due 
to this formation on the boiler tubes and difficulties 
encountered with its removal, it was decided to dis- 
continue the use of clay. 
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During the time clay and sodium silicate were being 
used, only a small amount of scale was observed in the 
digesters and this was encountered only in one small 
patch near the cone. An analysis of this scale showed: 


Tie 8 nas a 0.25% 
Al,O; WGA, 
GCECOM ar eeae 89.50% 
SiO chaste 1.30% 
SO ter eae ae 4.70% 
Na Oee eee 1.04% 


Based on the evidence Benedicks discovered, this is a 
poor scale containing insufficient quantities of aluminum 
or silica for a good quality protective coating. 
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Fig. 1 


There is shown in a graph in Fig. | the rate of corro- 
sion for digesters 2, 3, and 4 and also the silica content 
of cooking liquors used during this period. The thick- 
ness measurements shown as the ordinate on this graph 
represent average readings taken on an area 9 feet high 
around the mid-section of each digester. Note that 
the metal depletion continued at almost a constant rate 
during the entire period with the increasing silica con- 
tent of the liquor having no apparent effect. 

In regard to the effect silica-bearing black liquor had 
on our evaporators, it is interesting to note that ap- 
parently the silica had no detrimental effects on evapo- 
rator efficiency and may have tended to increase tube 
life. The average tube life for evaporator effects 1A 


Table II. Digester Penetration Rate 
(Feb., 1950-Nov. 1, 1950) 


Average 
thickness,% in. 


-——Penetration 


Digester 1000 thinnest In./1000 


No. Cooks Years spot, in. At start Final In./yr. cooks 
2 ts) Wor OG» ' WO Weil OCR. W_Wsks 
3 162 Oy ALO ROM 1,01 0293" O-LLL 02049 
4 1.58 0.701 0.60 0.99 0.92 0.100 0.044 


a Cylindrical section 9 feet high in middle of digester wall. 


and 1B for the past 5 years had been 8.5 and 8.1 months, 
respectively. This is on a five-body, four-effect Swenson 
set. Tube life during the period when SiO; was being 
added to the liquors was 10 and 12 months, respectively. 
However, this increase in life over the average cannot be 
taken as conclusive. 
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The cost of adding sodium silicate to our system was 7 
cents per ton of pulp produced. The clay additions 
which supplied about 10% of the total silica to the sys- 
tem cost 1 cent per ton of pulp. 

Table II shows the penetration rate of the three di- 
gesters covering the period during which silica was being 
added to the liquors. Note that the corrosion rate per 
1000 cooks for the period under study practically 
equalled the original corrosion rate shown in Table I, 
in the case of digester no. 2, and exceeded the original 
rate in the case of digesters nos. 3 and 4. The thinnest 
spot was not used in considering the corrosion rates, be- 
cause patches had been placed in all three digesters 
over the thinnest areas in order to arrest the corrosion 
rate at these points. 


CONCLUSIONS 


Although previous work by Benedicks and Von Essen 
indicates that silica in sulphate digester cooking liquors 
aids the formation of scale and perhaps inhibits di- 
gester corrosion, this mill scale study, covering a 9- 
month period shows no beneficial effects from the use of 
silica added to the cooking liquor as sodium silicate. 
The silica content of the white liquor was increased to 


600 p.p.m., and that of the liquor fed to the evapora- 
tors was increased from 225 to 310 p.p.m. of silica with- 
out detrimental effects upon the evaporators. 

The use of (pottery) clay (mixed with salt cake and 


fed to the recovery furnace) as a source of silica is satis- ~ 


factory chemically, but deposits on the boiler tubes 
caused by the clay decreased boiler efficiency and in- 
creased boiler tending problems. 

While we do not presume to claim that it is impossible 
to form a protective scale in digesters by the use of sili- 
cates, we have proved to our satisfaction that adding 
sodium silicate in reasonable concentrations to digesters, 
will not form such protective scale. We only hope that 
our work will be used as a guide to anyone else at- 
tempting to form such a protective scale. 
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Dissolving Pulp from Bamboo 


M. H. JOGLEKAR and C. P. DONOFRIO 


The findings in this investigation demonstrate that a 
highly satisfactory alpha pulp which may be utilized for 
dissolving purposes can be manufactured from bamboo 
through a series of chemical treatments consisting of acid 
prehydrolysis, sulphate digestion, and multistage bleach- 
ing. By virtue of its chemical composition, i.e., high frac- 
tions of pentosans and silica, bamboo posed many diffi- 
culties in pulp purification when the conventional pulping 
procedures were employed as initial steps in alpha pulp 
preparation. Alkaline pulps (soda and sulphate) exhibited 
high residuals of the above-mentioned constituents which 
resisted removal in many of the wide array of methods 
established for pulp purification. The matter of pento- 
sans suggested a strong similarity between the alkaline 
bamboo pulps and the alkaline pulps produced from our 
more common hardwoods. Although low in residual 
pentosans, the bamboo sulphite pulps (prepared under 
carefully selected conditions) were found unsuitable for 
subsequent purification because of their highly degraded 
nature, high silica content, and inferior bleaching charac- 
teristics. Acid prehydrolysis of bamboo was found to be 
highly effective in facilitating the removal of pentosans 
and silica in the subsequent sulphate digestion stage. 
Pulps produced in this manner were bleached to high 
brightness levels with ease and with low total consumption 
of chlorine (less than 4%) in two or three stages. Because 
of the high degree of purity secured in these pulps the con- 
ventional alpha treatment was unwarranted. The suit- 
ability of sulphuric acid as the hydrolyzate and its reuse 
in the prehydrolysis of bamboo are discussed. Exeellent 
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acetate syrups of low turbidity and clear films were pre- 
pared from the bleached, prehydrolyzed bamboo pulps. 


OUTSTANDING among the potential sources of cell- 
ulose is bamboo, a rapidly growing monocot which has 
been utilized to only a limited extent since the beginning 
of papermaking when it, presumably, constituted the 
chief source of papermaking fibers. India, mostly be- 
cause of necessity, is the only country which has de- 
veloped a relatively small pulping industry utilizing 
this woodylike plant and as a result has learned that it 
possesses many attributes. Pulp manufacturers in 
this country are beginning to recognize these same 
attributes more and more; this is attested by increasing 
experimentation in growing and pulping bamboo. In 
the light of our dwindling wood supplies, this course of 
action is warranted. 

In India, a country endowed with only scant and 
inaccessible stands of pulpwood, the utilization of 
bamboo for papermaking has been given considerable 
impetus by the investigations of Raitt (10, 11) and 
Sindall (72). At the present time the two-stage alka- 
line process developed by the Forest Research Institute 
at Dehradun, India, is being commercially exploited (1). 
Through this process pulps comparable to our domestic 
kraft pulps in yield, strength, and tear, are being manu- 
factured from several indigenous species of bamboo. 
The success of this development is attributed to the 
selection of those bamboo species which resemble wood 
in their properties (Table I). Of the estimated 1000 
or more bamboo species many characterize the grasses 
in that they contain high fractions of silica and pento- 
sans and low percentages of cellulose. In his work 
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Raitt has substantiated the earlier findings of Cross 
and Bevan (3) which pointed out that bamboo yields 
most suitably to the alkaline digestion processes. 

The prolificness with which bamboo grows is affirmed 
a by Sindall (12) who estimated that with a 3-year crop- 
/) ping system 1 acre will yield 15 tons of bamboo annu- 
| ally. For certain bamboo species this represents a 
) potential yield of cellulose almost equal to that obtain- 


\) able from the same tonnage of spruce (Table I). 


- From the foregoing it becomes apparent that bamboo 


Table I. 


bleaching. The effects of sulphuric acid concentration 
employed in prehydrolysis and the effects of prehy- 
drolysis temperature on the removal of pentosans and 
silica were determined. No variations were introduced 
into the alkaline digestion stage. Various bleaching 
methods and combined bleaching and alkaline-extrac- 
tion methods were investigated in the final refining of 
the prehydrolyzed bamboo pulps. Within this same 
phase of work the effects of hydrolyzate reuse on the 
final pulp properties were determined. 


Analysis of Bamboo and Other Fibrous Raw Materials, Raitt (10) 


—— 


Air-dry basis - a — 


——— 


Fibrous material Starches, % Pectins, % Lignin, % Cellulose, % Ash, % panes yield % 
Bamboo, Bambusa arundinacea Dao) 20.1 lee 49.2 2.56 1.05 42.0 
Bamboo, Dendrocalamus strictus Sedl 16.4 158 53.2 a i 44.4 
Bamboo, Melocanna bambusoides Be IZ 24! l5),5) 43.9 33, Os yd 45.6 
Bamboo, Ochlandra brandisii DEO 20m9 14.9 49.1 3.00 - 47.9 
Esparto, Lygeum spartum One 29.2 5.6 46.0 3.84 2.50 44.5 
Wheat straw 7.8 27.6 8.3 46.4 2.70 1.24 nA 
Spruce wood 4.0 D7 B22 49.1 0.05 oe 


is an outstanding raw material which can be relied 
_ upon as a continuous source of supply and consequently, 
one which merits further investigation for extending its 
usefulness. Along these lines, the possibility of manu- 
facturing dissolving pulp from bamboo is of special 
interest. 

The specifications established by various authors for 
a suitable viscose pulp are given in Table II (4, 9). In 


Chemical Characteristics of a Suitable Viscose 
Pulp 


EM pia-CellulOsess scares onesie use one 2 
entosauncombemt. OG. ce sccrst «teeta 
rroinecontentt, pce a0 ae inne cindMusclae wolgen.ai 
PN SHRCOMLCING IG pac. ai tte erertes) sich aor cree, 2) Skat 


Table II. 


greater than 88.0 
less than 5.0 

less than 0.15 
less than 0.15 


Alcohol-benzene eee %- less than 0.5 
Viscosity (TAPP), cp.. 1 to 25 
Brightness (Higgins), Gy. greater than 85 


the light of these specifications and the chemical analy- 
ses of various bamboo species reported in the literature 
(Table I) it became obvious that great emphasis would 
have to be placed on chemical treatments which would 
facilitate adequate removal of the high fractions of 
pentosans and silica inherent to bamboo. 


EXPERIMENTAL WORK 


Two main phases of experimental work were under- 
taken in this investigation. The first was confined to 
a study of chemical refining of bamboo pulps produced 
by the conventional pulping procedures. Most of the 
pulp purification work was based on two-stage treat- 
ments consisting of an acid-hydrolysis stage followed by 
an alkaline-extraction stage. Through these treat- 
ments it was attempted to secure a high alpha pulp low 
in pentosans and silica. The effects of purification 
conditions on the removal of these components were 
determined. 

The refined pulps produced in the second phase of 
work resulted from a series of chemical treatments con- 
sisting of acid prehydrolysis, alkaline digestion, and 
Vol. 34, No. 6 
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The preparation of acetate syrups and films consti- 
tuted only a minor phase of work in this investigation. 


Materials and Procedures 


Bamboo. The bamboo employed in this investiga- 
tion was obtained from the Edison Winter Home, Fort 
Meyers, Fla. The hollow culms which were received 
in an air-dry state averaged about 6 feet in length and 
about 3.25 inches in diameter. No information was 
supplied about the identity of the species. Careful 
examination of the bamboo under the microscope failed 
to bring out any characteristic anatomical features by 
which it could be identified. 


After soaking for 12 hours the bamboo culms were 
fed into a 24-inch laboratory chipper set to cut 3/s-inch 
chips. Oversized chips, epidermal strips, and fines 
were removed by passing the chips over a laboratory 
vibrating chip screen. The water soaking of the bam- 
boo before chipping avoided splitting of the culms under 
the impact of the chipper knives. After air-drying the 
acceptable chips were stored in air-tight fiber drums 
from which portions of known moisture content were 
withdrawn as required. 


Table III. Proximate Analysis of Bamboo Under Investi- 


gation, Moisture-Free Basis 


UN Wi i hacen PRA Ca BE PRS stra Ec Ry isc 2.23 
Alcohol-benzene solubility, %............ eRe tay: 9.10 
Skee colon, We cocagesauwds deeoonenoce 1G). ey 
One per cent alkali solubility, %................. 39.57 
Holo cellaloseyiOa ects nee ere eee cae 57.66 
Aliphisecellulase. (onccbe a soiree erica es eRe 40.05 
Rentosang Con wear eae ete ee ree eee 18.32 
TGV oTAITA MN Oh Bers ets Peak z et en eT Mee er Anne or 19.57 


Analysis of Bamboo. A composite sample of bamboo 
was reduced to fines in a Wiley Mill equipped with a 
60-mesh screen. In accordance with TAPPI Standard 
procedures the following analysis of bamboo was ob- 
tained on the fines passing through the 60-mesh screen 
(Table III). 
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The analysis revealed that the bamboo under investi- 
gation differed considerably in its properties from the 
more suitable papermaking species of bamboo grown in 
India. High percentages of water solubility and alkali 
solubility, as measured in this species, are peculiar to 
the grasses (Table I). 


duced from bamboo under the conditions indicated in 
Table IV and Fig. 1. In preparing the kraft pulp the 
two-stage alkaline digestion process developed at Deh- 
radun, India, was employed. The conditions for the . 
sulphite cook were selected from the work of Bhargava 
(7) in which it was concluded that bamboo can be 


Table IV. Properties of Preliminary Sulphite and Kraft Pulps Produced from Bamboo 


Pulp properties = 


= — Factors aa 
Maxi ee Double fold Breaki 1% NaOH 
ouble folds reakin 
oe Type Wiirse Bhs Brat ie (Schwan length, eters Ash, % ota baleea % KMnOx no. 
1 Sulphite 0.85 0.92 5600 1.14 17.68 39.8 
3 Kraft 1.40 1.48 2124 9300 1.68 6.04 12.9 


Sulphite Cooking Conditions: 
Cooking liquor ratio, 6/1 
Total SOe, 6.1% 
Combined SOz, 1.6% 
Magnesium base 
Maximum pressure, 74 p.s.i. 


Sulphite Pulping Procedure. The sulphite pulping 
of bamboo was carried out in accordance with the pro- 
cedure in use at the College of Forestry, State Univer- 
sity of New York, and is described completely by Feola 
and Libby (6). 

Alkaline Pulping Procedure. The alkaline pulping 
procedure as described by Tasker and Libby (13) was 
employed for preparing the soda and kraft pulps from 
bamboo. This procedure is in use at the above-men- 
tioned institution. 

Methods of Evaluating Pulps. All pulps with the 
exception of the single sulphite pulp were evaluated for 
their chemical properties in accordance with the follow- 
ing TAPPI Standard Procedures: 


RPA Sloper eee Seta ewan wah. etn © TAPPI Std. T 211 m-44 
2. Alechol-benzene solubility........ TAPPI Std. T 6 m-45 
3. One per cent NaOH solubility..... TAPPI Std. T 212 m-44 
Ae entoca ns oer ete, ee AI Std ade 2onm-48 
i, Alba CAINNOSS. . cobuee seen esese TAPPI Std. T 203 m-44 
6. Ash in alpha-cellulose............ TAPPI Std. T 203 m-44 
UA OM UN Pye ds Ae errececase bewed sc Socds TAPPI Std. T 222 m-43 
8. Permanganate number........... TAPPI Std. T 214 m-42 
9. Viscosity (falling sphere method 


using cupriethylenediamine after 
sodium chlorite treatment)....... 


TAPPI Std. T 230 m-46 

In addition to the chemical tests listed above the 
bleach requirements of the bamboo pulps were deter- 
mined by a single-stage hypochlorite bleach method 
designated as “Excess Chemical Method” at the Col- 
lege of Forestry, State University of New York. The 
complete procedtre is reported by Tasker and Libby 
(18). 

Only the pulps resulting from the preliminary work 
were analyzed for their physical properties. The fac- 
tors listed below were determined in accordance with 
TAPPI Standard Procedures T 205 m-45 and T 220 
m-45: (1) bulk, (2) bursting strength, (3) tensile 
strength, (4) tearing resistance, and (5) folding endur- 
ance (Schopper). 


EXPERIMENTAL RESULTS—PART I 
Preliminary Pulping Experiments 


Cook no. 1 (sulphite) and cook no. 3 (kraft) were pro- 
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Kraft Cooking Conditions: 


Stage 1 
Active NazO on moisture-free wood basis, 8.63% 
Liquor ratio, 5/1 
Sulphidity, 0% 

Stage 2 
Active Na2O on moisture-free wood basis, 15.6% 
Liquor ratio, 3/1 
Sulphidity, 33% 


pulped satisfactorily by the sulphite process using a 
magnesium-base cooking acid. 

The kraft pulp (cook no. 3) was found to be superior 
to the sulphite pulp (cook no. 1) in all respects (Table 
IV). Aside from being completely unsatisfactory for 
bleaching purposes the sulphite pulp exhibited a high 


» 2c. 
@ {o) 


TEMPERATURE 
ao 


——— TWO-STAGE 


SINGLE - STAGE 


| Tt 8) (Sa 


2°53 4 Sea 
COOKING TIME, HRS. 


Fig. 1. Time-temperature schedules for bamboo pulping 
procedures 


alkali solubility (1% NaOH) and a highly degraded 
cellulose fraction. The observations made on strength 
properties of the alkaline pulps indicated the desirability 
of bamboo for papermaking purposes; the properties sug- 
gested a pulp comparable in'strength to the kraft pulps 
produced from the more common coniferous woods. As 
a consequence of the findings obtained in the preliminary 
pulping trials the emphasis in the subsequent work was 
placed on the alkaline digestion of bamboo. 
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Alkaline Pulps from Bamboo 


A series of four cooks, two soda (cooks nos. 4 and 6) 
and two kraft cooks (cooks nos. 5 and 7), was carried 
out employing the conventional single-stage digestion 
process (Table V, Fig. 1). The kraft pulps were found 
to be superior to the soda pulps in bleaching character- 
istics; for a 10% consumption of chlorine (single-stage 
hypochlorite) the kraft pulps were bleached to a bright- 
ness of about 80% (Higgins) while the soda pulps were 


necessary treatments for the purification of alkaline 
pulps (hydrolysis of pentosans) no further attempts 
were made to remove ash in separate pulp treatments. 
Tasker and Libby (13) had demonstrated that a 
suitable viscose pulp could be prepared from alkaline 
hardwood pulps (maple) high in pentosan content by a 
two-stage treatment consisting of acid hydrolysis (HCI) 
and an alkaline-extraction stage. The pulp resulting 
from cook no. 5 was treated under conditions found to 


Table V. Chemical Analysis of Alkaline Bamboo Pulps 


——Moisture-free wood basis Alcohol- 


Moisture-free pulp basis — Ss 


< Active — rie benzene, 1% NaOH Viscosity Ash in 
Cook NaO, Total, Screened, solubility, solubility, Pentosans, Lignin, Alpha- Cu(En):, alpha- Bright- 
no. Type % % % Ash, % % A % / cellulose, % cp. cellulose, % ness, % 
6 Soda 16 41.3 39.5 1.41 0.0 4.6 16.4 4.46 85.1 640 0.58 66 
4 Soda 20 37.6 36.3 1.67 0.0 Dy Il 15.4 3.56 85.6 392 0.79 68 
7 Kraft 16 38 .6 32.7 1.29 0.0 4.9 ef AS) 2.84 80.8 967 0.48 78 
5 Kraft 20 38.3 B08 i as"/ 0.4 5.4 16.5 2.24 78.0 575 0.46 82 
3 Kraft? 33.5 32.5 1.63 0.0 6.0 15.4 1.86 438 0.60 78 


84.2 


“ Two-stage kraft cook, Table IV. 
» Brightness (Higgins) for 10% consumption of active chlorine. 


Liquor ratio, 7/1. Sulphidity in kraft cooks, 33% . 


bleached to a level of about 70%. Accordingly the 
lignin content of the kraft pulps was found to be appre- 
ciably lower than that of the soda pulps. 

All alkaline pulps exhibited in common the following 
adverse factors: low yield (33 to 40%), high ash con- 
tent (1.4 to 1.7%), and a high pentosan content (16 to 
18%). With respect to these factors it should be re- 
called that the bamboo under investigation was far dif- 
ferent in properties from the species of bamboo now 
being utilized with much success in India. For the 
latter Bhargava (/) has reported yields of 48 to 48% 


be optimum in the above-mentioned work. The results 
are indicated under experiment no. 1 (Table VI). 
Although the ash constituents were reduced to a low 
value (0.14%) the pentosan content of the refined pulp 
(7.0%) was determined to be considerably higher than 
that allowable for a dissolving pulp. In subsequent. 
purification trials accomplished on the same pulp the 
effect of temperature of the alkaline-extraction treat- 
ment was studied (Table VI). Lowering of the tem- 
perature was found to confer no favorable effect in re- 
moving the resistant pentosans. 


Table VI. Effects of Purification Treatments on Bamboo Kraft Pulp 
—_— Stage 1 ----- Stage 2 
-—Moisture-free pulp basis— -—Moisture-free pulp basis— -—Moisture-free pulp basis— 
onsistency, Consistency, 
Expt. no. Chem. used Chem., % % Temp., °C. Time, hr. NaOH, % % Temp., °C. Time, hr. Ash, % Pentosans, Yo 
1 HCl 20 50 90 2 100 10.0 25 8 0.14 a 
2 HCl 20 5.0 90 2 100 10.0 0 8 0.53 8.4 
3 Cl. 5.0 5.0 40 6 20 5.0 25 6 é 15.4 
4 Cl. 5.0 5.0 40 6 40 50 25 6 13.4 
5 Cl. 5.0 5.0 40 6 40 5.0 100 6 14.1 
6 Cl, 5.0 SCY) 40 6 60 5.0 25 6 Lilia 
of Cle 5.0 5.0 40 6 80 5.0 25 6 8.3 
8 Cl. a, 5.0 40 6 80 5.0 100 6 OES 
9 Cl, 0 5.0 40 6 100 5.0 25 6 Gall 


(air-dry basis). The differences which account for the 
disparity in yield, however, would not alter the impor- 
tant issue at hand. Regardless of yield, the undesira- 
ble constituents, pentosans and silica, in the bamboo 
alkaline pulps must be removed in order to secure pulps 
suitable for dissolving purposes. 


Purification of Alkaline Bamboo Pulps 

Attempts were made to remove the ash constituents 
by physical means, namely, settling and flotation tech- 
niques. These attempts, however, proved unsuccess- 
ful. The only suitable manner found to effect ash re- 
moval pointed to an acid treatment of the pulp; about 
79% of the ash was found to be soluble in dilute hydro- 
chloric acid. As acid hydrolysis constitutes one of the 
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In the purification trials that followed a chlorination 
stage was employed in place of the acid-hydrolysis 
stage (Table VI). All pulp specimens taken from cook 
no. 5 were chlorinated under identical conditions. For 
the subsequent alkaline-extraction stage the amount of 
alkali applied and the temperature of extraction were 
varied. The results of these experiments revealed that 
the extent of pentosan removal was dependent upon the 
quantity of alkali employed in the extraction stage. 
Applications of alkali as high as 100%, however, failed 
to bring about a satisfactory reduction in the pentosan 
fraction. Chlorination was found to be as effective as 
the acid-hydrolysis stage using hydrochloric acid. How- 
ever, a fraction of the pentosans (greater than 5.0%) 
appeared to be completely resistant to the hydrolytic 
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action of both agents and to the subsequent action of 
the alkaline-extraction stage. 


PART II 
Preliminary Prehydrolysis Experiments 


Three small-scale experiments were conducted in 
which 20-gram specimens of bamboo chips were re- 
fluxed with 500 ml. of dilute H.SO, at concentrations of 
8, 16, and 24 grams per liter, respectively. After re- 
fluxing for 2 hours the chips were washed, air-dried, and 
extracted with 500 ml. of NaOH solution (60 g./l.) for 
2 hours. The final product was washed, air-dried, and 
reduced to fines in a Wiley mill. Pentosan determina- 
tions which were conducted on the fines are reported 
below. 


H2S80s4, g./l. Pentosans, % 
8 £3), 1! 
16 5.8 
24 3.9 


Further investigation along these lines indicated that 
the pentosans were not removed during the prehydroly- 
sis treatment of the chips but were converted into 
shorter chain lengths which facilitated removal in the 
subsequent alkaline treatment. 


Alkaline Digestion of Prehydrolyzed Bamboo 


On the basis of the preliminary prehydrolysis experi- 
ments standard laboratory size trials were established ; 
3 kg. of bamboo were first submitted to acid hydrolysis 
in dilute sulphuric acid and then digested by the alka- 


end of the treatment the digester was discharged and 
the waste liquor was allowed to drain from the chips. 
After washing the chips as free as possible of residual 
acid, they were allowed to air-dry. The moisture con- 
tent of the dry hydrolyzed chips was determined and 
the yield was ascertained. 


ey. olf 
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Fig. 2. The effects of H,SO, concentration on the proper- 
ties of soda pulps produced from prehydrolyzed bamboo 


The subsequent alkaline digestion stage was accom- 
plished under the conditions listed in Table VII and Fig. 
Ih, 

Two series of prehydrolyzed pulps were prepared; 
one in which the concentration of sulphuric acid for pre- 


Table VII. Summary of Pulping Results on Untreated and Prehydrolyzed Bamboo 


Pulp properties after alkaline digestion stage — 
Moisture-free pulp basis 


———-—-Prehydrolysis stage —~ — 
Acid Alpha- 1% NaOH Viscosity 
cone., Temp., Type of Pulp* cellulose, Pentosans, solubility, Cu(En)2, Bright- 
Expt. no. g./l. Oe Yield, % cook yield, % o 0 Ash, % o cp. ness,> %F 
4 Ain Soda 36.3 85.6 15.4 1.70 5.1 392 68 
8) a Kraft Sie 78.0 1625 iL Be 5.4 457 82 
H-2 10.7 110 84.0 Soda Sle0 88.9 8.8 0.50 15 423 ad 
H-3 20.8 110 A) Soda 26.0 91.7 3. 0 0.39 2.0 203 82 
H-4 3172 110 TOL AT Soda 2325 91.7 3.0 0.42 3.0 170 76 
H-5 20.0 95 81.2 Soda Dont 89.4 6.9 0.52 0.0 417 
H-6 20.0 80 89.5 Soda o2e4: 85.4 14.9 0.54 0.0 525 
H-7 20.0 125 2.0 Soda WSS) 92.2 2.2 0.45 2.6 104 oo 
H-9 20.0 110 ne Kraft 26.4 93.5 4.6 0.40 Ae 457 86 


2 Original moisture-free wood basis. 

> Brightness (Higgins) for 10% consumption of active chlorine. 
Prehydrolysis Stage: 

Liquor ratio, 4/1 

Time at maximum temperature, 1.5 hr. 


line process. In carrying out these trials a horizontal, 
lead-lined rotary digester, fabricated from 10-inch iron 
pipe, was employed. One flange to which a tempera- 
ture well was attached was permanently fixed; the 
other flange, a removable one, was fitted with a relief 
valve and a pressure gage. The digester was turned at 
about 1.5 r.p.m. on idlers through a gear reduction unit 
driven by an electric motor. Heat was supplied to the 
unit externally by means of Meeker burners. 

A 4 to 1 liquor ratio based on the moisture-free weight 
of bamboo chips was established for all prehydrolysis 
trials. Of the total 2.5 hours of reaction time 1 hour 
was utilized in raising the temperature of the digester 
contents to the level desired for prehydrolysis. At the 
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Alkaline Digestion Stage: 
iquor ratio, 7 
Active Na2O on moisture-free prehydrolyzed wood basis, 20% 
Sulphidity for kraft cooks, 33% 
Time-temperature schedule, Fig. 1 


hydrolysis was varied and one in which the temperature 
of prehydrolysis was varied (Table VII, Fig. 2). No 
variations were introduced into the alkaline digestion 
stage. 


Effect of Hydrolyzate Concentration on Pulp Properties 


As the concentration of sulphuric acid employed for 
prehydrolysis was increased the pentosan content of the 
resulting alkaline pulps was observed to decrease; 
however, no advantages in pentosan removal were 
secured in exceeding the acid concentration of 20 grams 
per liter. The latter concentration was found neces- 
sary for reducing the pentosan fraction below the limit 
allowable in a viscose pulp. With increasing acid con- 
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centration the decrements in pulp yield were found to 
parallel those observed in pentosan removal. These 
factors, however, inflicted slight, if any, alterations on 
the eiphaeeellulose content of the resulting pulps. The 
viscosity of the prehydrolyzed pulps was found to de- 
crease with increasing acid concentration. From the 
above observations it was assumed that the main cel- 
lulose fraction was attacked along with the pentosans 
and that this action became more severe as the acid 
_ concentration was increased. 


The prehydrolysis treatment was found to confer a 
favorable effect upon the removal of ash constituents. 


be The extent of removal, however, was not completely 
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Fig. 3. The effects of prehydrolysis temperature on the 
properties of soda pulps produced from prehydrolyzed 
bamboo 


satisfactory; most prehydrolyzed pulps exhibited an 
ash content of about 0.4 to 0.5% which is excessive for 
viscose-type pulps. No significant changes in the ash 
content of the prehydrolyzed pulps were observed over 
the range of sulphuric acid concentration investigated 
for the prehydrolysis treatment. 


Temperature Effect in Bamboo Prehydrolysis 


In all trials established to investigate the effect of 
prehydrolysis temperature over the range of 80 to 
125°C., the concentration of sulphuric acid was main- 
tained at 20 grams per liter (Table VII, Fig. 3). As 
evidenced by a comparison of final pulp properties the 
effects of increasing prehydrolysis temperature appeared 
to be similar to those observed for increasing acid con- 
centration. This, of course, is as expected since both 
factors are functions of the reaction rate. No advan- 
tages in the final pulp properties were secured at pre- 
hydrolysis temperature levels greater than 110°C. 

Another function of reaction rate would be found in 
the degree of dissociation of the acid or acid salt em- 
ployed for prehydrolysis. All other factors being equal, 
the more dissociated an acid the more rapid the rate of 
hydrolysis of the carbohydrate constituents. It fol- 
lows then that hydrochloric acid should promote the 
most rapid rate of reaction for prehydrolysis. In an 
extensive study on the prehydrolysis of wood Correns 
(2) proved this to be true. 
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Upon completion of the prehydrolysis treatment the 
hydrolyzate must be removed. The last traces become 
difficult to remove through the ordinary washing pro- 
cedures. On a commercial scale of operations the 
washing action would be even less efficient. Thus any 
residual acid in the chips would lead to the formation of 
the corresponding salt when the chips are submitted to 
the alkaline digestion stage. In this connection the use 
of sulphuric acid would be of advantage as the salts it 
forms can be utilized as a source of active chemical for 
sulphate digestion; for most of the other effective acids, 
the resulting salts would be inert. Moreover, their con- 
centration would build up to a possible disadvantage 
in the recovery system. 


Kraft Pulp from Prehydrolyzed Bamboo 


A kraft digestion (cook no. H-9) was accomplished 
on bamboo chips which were prehydrolyzed under the 
conditions found optimum in the earlier work (Table 
VII). It will be recalled that all of the earlier alkaline 
digestions on prehydrolyzed bamboo were of the soda 
type. A comparison of the pulp from cook H-9 with 
the prehydrolyzed soda pulp from cook H-3 which was 
conducted under identical conditions, indicated that the 
former was significantly superior in alpha-cellulose con- 
tent and in bleaching characteristics. The kraft pulp 
indicated a slightly higher pentosan content but this 
was below the limit allowable in a viscose-type pulp. 
Further comparisons between prehydrolyzed pulps and 
pulps produced from untreated bamboo under identical 
alkaline digestion conditions revealed that apart from 
improvements in pentosan and silica removal, the pre-~ 
hydrolysis treatment brought about a noteworthy re- 
duction in the bleach requirements. In the bleach- 
ability plots relating brightness and chlorine consump- 
tion, it was observed that the points of inflection and 
accordingly the brightness levels were much higher for 
the pulps ensuing from the prehydrolysis treatment. 


Refining Prehydrolyzed Bamboo Pulps 


The pulp resulting from cook no. H-9 (kraft cook on 
prehydrolyzed bamboo chips) was selected for the puri~ 
fication study because of its favorable bleaching charac- 
teristics. Also in the unbleached state, it was found to 
conform with all of the specifications of a suitable vis- 
cose pulp except that it possessed a higher ash content 
(0.4%). 

In preliminary bleaching trials conducted on the above 
pulp it was found that about 7.0% chlorine was re- 
quired in a single-stage sodium hypochlorite treatment 
for obtaining a final brightness of about 85% (Higgins). 

In a two-stage bleaching trial (chlorination and hypo- 
chlorite stages) the total bleach requirements were re- 
duced to slightly over 5.0% (available chlorine) for: 
achieving the same brightness level indicated above. 
Further investigations in two-stage bleaching demon- 
strated that the est, level of chlorine application 
for chlorination was 3.0% available chlorine (moisture-. 
free pulp basis). 

On the basis of the findings obtained in the above 
work a series of purification experiments was conducted 
utilizing bleaching and combined bleaching and alpha 
treatments (Table VIII). The designation used for 
identifying these purification experiments is explained 
below. 
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a ae = eS ies of the pulp resulting from the three-stage bleach (P-2) 


eee odi — Fgh RA incorporating the alkaline-extraction stage. Hence, a 
P-1 B Single-stage sodium hypochlorite bleac d J 
p-2 CNB Chior nation, caustic extraction, sodium hypo- conventional three-stage bleach was a? to com 

chlorite bleach 4 pletely satisfactory for purifying the kraft pulp pro- 
Pp-3 CNBA; Same as oe 2 followed by an alpha treatment x -olvzed bamboo. 

: (A) applying 5% NaOH on the weight of duced from prehydroly ere, ; : ; 

moisture-free pulp It was observed that the variations in the purification 
Pee oe eRe McA Teno iNOS ar Fe treatments exhibited little, if any, effect on the total 

asis 4 
P-5 CA;B Chlorination, alpha treatment with 5% NaOH consumption of chlorine in bleaching. For all multi 


on moisture-free pulp and sodium hypo- 


stage treatments this factor was found to remain almost 
chlorite bleach 


P-6 CAB Same as P-5 but with 10% NaOH on the same constant. 

basis Low yield values were measured for all of the refined 
‘i : Pet pulps produced in this investigation. It was felt, how- 
In all cases 3% available chlorine was applied and ever, that this factor would not obviate the use of bam- 
consumed in the chlorination stage. Washing was boo as a raw material for dissolving pulp. It will be 
applied after each stage of purification and following recalled that the reasons for low yields were pointed out 
the washing subsequent to the final stage, the bleached earlier in the discussion, namely, the inferior properties 

pulp was steeped for !/. hour in a dilute solution of sul- of the bamboo under investigation. 


Table VIII. Summary of Data Obtained on Purification Treatments Conducted on Prehydrolyzed Bamboo Kraft Pulp 


Kc ook H- i?) 
aS - ‘4 7 i Fe ae) on moisture-free purified pulp-——— k 
Brightness Pento- Alpha- Viscosity Ash in 
Expt. Type of B-s otal - (Higgins), Pulp sans, cellulose, (TAPPI), alpha- 
no. treatment Added, % “Cons. Jo “Added, Ae Cons., % CG yield, J Ash » To 7 7 % , ep. cellulose, % 
P-1 B 744 7.18 7.44 Gals 86 May. 0.4 3.0 92.0 8.0 0.11 
p-2 CNB 1.95 0.82 4.95 3.72 85 23.0 0.4 B35 2 98.5 25.0 (eal 
p-3 CNBA, 1.95 0.82 4.95 2 82 23.0 0.4 3).(0) 99.0 22.0 Om 
P-4 CNBAjo 1.95 0.82 4.95 St 82 22.8 0.4 3.5 99.0 22.0 Oval 
P-5 CA;B 1.88 0.81 4.88 3, fl 87 24.8 0.4 3.3 97.0 21.0 Oe 
P-6 CAB 1.88 0.67 4.88 3m 87 23.8 0.4 3.0 97.0 ZO On 
Unbleached 
pulp ii es ae se 26.4 0.4 4.6 93.5 85.0 0.19 
“ Pulp yield on original moisture-free wood basis. 
C-stage (all experiments): chlorine added, 3.0%; chlorine consumed, 2.9% 
phur dioxide (pH 4.5) at a consistency of 3%. At the In all of the refined pulps the ash content was deter- 
completion of the post-treatment the pulp was washed, mined to be higher than the limit specified for dissolving 
air-dried, and analyzed. pulps. In all other respects, however, these pulps were 
The conditions under which the various treatments found to meet the specifications of a rayon-grade pulp. 
were accomplished were as follows: Here again it was felt that a more suitable species of 
bamboo would have yielded completely satisfactory 
Gia (C) pee = ae results. This view was justified by the very recent 
rduineeatie Caan a Moen DaBiS pa Se work of Karnik and Sen (8). Using hydrochloric acid 
(oe Payee Hi aaa aan ae 1.5 for the prehydrolysis of Indian bamboos, these investi- 
Alkaline Extraction (N , we 
Consistency, Le Oe free ese ae Saas 10.0 ee produced EM tos Tone in BONED, (0.18 9 
Temperature, °C.... ee oe aa) 40 0.217%) in yields of 32 to 42%. The resulting pulps 
ee Neg oa ae Re ee ON th hee 1.0 have been claimed to be suitable for the manufacture of 
NaOH applied, % (moisture-free pulp basis). ..... 2.0 viscose 
Sodium Hypochlorite Bleach (B) oo 
Consistency, % Sosa free ee pas) barecn eet ee 5.0 
Temperature, °C..... NOES ine Sane 35.0 Reuse of Prehydrolysis Liquor 
Bik UR ais siaP ace LO ES i een ee rae ee eee 6.0 per : ‘ , 
5 sl pk Stoic a Sige ata iA ahh aa ie 10.0-10.5 The possibility of reusing the waste acid resulting 
phe ee eaen! ee coe we from the prehydrolysis treatment was investigated. An 
Tenpeehe Ae! berger ene: ao x ies oe analysis conducted on the waste hydrolyzate resulting 
ie Ihe eet) cee, Ee Ba ee os from several of the earlier investigations revealed that 
the concentration of sulphuric acid was unaffected by 
The results obtained in the above study indicated the prehydrolysis treatment. 
that adequate purification of the prehydrolyzed bamboo The hydrolyzates resulting from three trials (nos. 
pulp could be secured through a three-stage bleach con- H-9, H-10, H-11) were combined and reused in prehy- 
sisting of chlorination, alkaline extraction, and a sodium drolyzing the bamboo for cook nos. H-14 and H-15 
hypochlorite bleach (Table \ IIf). In experiments (first reuse). The hydrolyzates which resulted from 
(P-3, P-4) where an alpha treatment was applied after the latter were combined and reused in preparing cook 
three-stage bleaching of the type just described no no. H-16 (second reuse). All other prehydrolysis con- 
significant extent of purification was achieved. When ditions were held constant (Table LX). The plan of 
the alpha oa Was substituted for the alkaline- operation just described was found necessary as an 
extraction stage (P-5, P-6) the alpha content of the appreciable portion of the hydrolyzate was lost in dis- 


final pulps was observed to be slightly lower than that charging the digester. 
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The findings obtained in this study indicated that 
the waste acid could be reused only once, a second reuse 
was found to be only partially effective in breaking 
down the pentosans (Table IX). 


Table IX. Effects of Hydrolyzate Reuse on Pulp Properties 


——— Moisture-free pulp basis— 


Description Pulp Pento- Alvha- Viscosity 
Cook of « yield, Ash, sans, cellulose, Cu(En)s, 
no. hydrolyzate % % % % cp. 
H-9 Fresh acid 26.4 0.4 4.6 OS) 457 
H-14 First reuse 26.9 0.4 One 94.0 794 
H-16 Secondreuse 27.2 0.6 10.6 87.6 1535 


6 


Prehydrolysis Conditions: 
Concentration of H2SOx, 20 g./l. 
Temperature, 110°C. 

Time at temperature, 2 hr. 
Liquor ratio, 4/1 


All pulps of the series exhibited only slight variations 
in their yield values. In other words, for all cooks the 
same total quantity of carbohydrate material (holo- 
cellulose) was removed indicating that the same degree 
of hydrolysis was sustained throughout. On the other 
hand, the composition of the resulting pulps was found 
to be altered markedly in proceeding from the first to 
the second reuse of waste hydrolyzate. From these 
observations it appeared that the hydrolysis reactions 
were governed by a mass action effect, the extent to 
which a given constituent was acted upon appeared to 
be dependent upon the quantity and nature of the same 
constituent already in solution. For example, in re- 
using the hydrolyzate the hydrolytic action inflicted on 
the pentosan constituents became suppressed perhaps 
by the concentration of furfural yielding components 
already in solution. Nevertheless, the hydrolysis ac- 
tion was sustained at the expense of other carbohydrate 
constituents. Similar kinetic effects were manifested 
in the earlier relationships uncovered for other functions 
of reaction rate, viz., concentration and temperature. 


ACETYLATION OF REFINED BAMBOO PULPS 


The suitability of the refined bamboo pulps for 
acetylation was determined by a simple method recently 
proposed by Heuser (6). The pulp resulting from the 
purification treatment P-2 was selected for the deter- 
mination. For comparative purposes similar experi- 
ments were conducted on purified cotton and on the 
pulp resulting from cook no. H-3 (prehydrolyzed soda 
pulp bleached with sodium chlorite). The syrups re- 
sulting from acetylation were tested for clarity using a 
Klett-Summerson Photoelectric Colorimeter equipped 
with a blue filter (spectral range, 400 to 465 mu). The 
results are shown below. 


Pulp/cotton scale 


Specimen Scale reading reading ratio 
Purified cotton oD oe 
Pulp no. H-3 212 3.86 
Pulp no. P-2 140 2 55 


Using a Pulfrich Photometer, Jayme and Schenck (7) 
found that the turbidity of a suitable dissolving pulp 
(alkaline refined sulphite pulp) was 8.8 times that of a 
cotton-linter pulp. 

The cellulose acetate syrup produced from pulp no. 
P-2 was poured slowly into cold water with constant 
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stirring. The primary cellulose acetate which pre- 
cipitated out was filtered, washed, and allowed to air- 
dry. 

On the basis of the triacetate, the yield of primary 
acetate was determined to be 95% of the theoretical. 


The primary cellulose acetate produced was found to 
be completely soluble in chloroform but insoluble in 
acetone. The films prepared from the chloroform solu- 
tion were clear, colorless, and transparent. 


SUMMARY AND CONCLUSIONS 


1. The bamboo under investigation was observed to 
respond more favorably to alkaline digestion than to 
sulphite digestion. The bamboo sulphite pulp was 
found to be degraded and difficult to bleach whereas 
the converse was observed in the alkaline pulps. 

2. For purification purposes the alkaline pulps pro- 
duced from bamboo were found to be objectionable. 
The inherently high fraction of pentosans and silica 
could not be reduced satisfactorily through moderate 
or drastic pulp purification treatments. 


3. An easy bleaching pulp low in pentosan content 
was obtained when bamboo chips were prehydrolyzed 
(2% H2SO,, 110°C., 2.5 hours) and subsequently di- 
gested by the kraft process (20% active Na,O, 33% 
sulphidity, 3.5 hours). No purification over that 
normally secured through a three-stage bleach (chlorina- 
tion, alkaline extraction, sodium hypochlorite bleach) 
was required on this pulp. 

4. The above-mentioned pulp exhibited the follow- 
ing properties: alpha content of 98.5%, pentosan con- 
tent of 3.7%, viscosity of 25 ep. (TAPPI), brightness of 
85% (Higgins), and an ash content of 0.4%. Except 
for ash content, this pulp met all of the specifications of 
a viscose pulp. 

5. On acetylation the bleached kraft pulp resulting 
from prehydrolyzed bamboo chips produced a clear 
syrup of low turbidity. Films cast from the chloroform 
solution of the primary acetate were of excellent qual- 
ity. 

6. The prehydrolysis procedure for the manufacture 
of dissolving pulp from bamboo was found to be suitable 
and practical. 
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Effect of Recycling Spent Liquor in Semichemical Pulping — 


E. L. KELLER and J. N. MCGOVERN 


A series of neutral sulphite semichemical digestions of 
quaking aspen was made in which the spent liquor from 
each digestion was collected and used in the next digestion 
after fortifying with additional cooking chemicals. All 
other digestion conditions were maintained constant. Ap- 
proximately 85% of the total liquor in the digester at the 
end of the digestion was recovered, and 80% was reused. 
The specific gravity and total solids content of the spent 
liquor closely approached maximum or equilibrium values 
after 10 cycles of reuse. The equilibrium values after 11 
cycles were 212 grams per liter of total solids with 114 grams 
per liter of sulphated ash in comparison with 76 and 44 
grams per liter, respectively, after the first cycle. The pulp 
yield increased from about 74 to 76% in reaching this equi- 
librium and the pulp brightness decreased from 51 to 47%. 
The lignin content of the pulps increased slightly but 
their strength properties did not change during the re- 
cycling process. 


Tue reuse of the spent liquor in semichemical 
pulping is not uncommon practice (4). This reuse will 
return heat and a small amount of residual active chemi- 
cals to the digester as well as solids resulting from the 
reaction products of the pulping. The advantages of 
the heat and residual chemical recovery are obvious. 
The increase in the solids content of the spent liquor by 
recycling would be of great importance if it is to be 
used for the generation of heat through combustion, 
and the recovery of cooking chemicals. There appears 
to be no published information, however, on the effect 
of the reuse of the spent liquor on the pulping process 
itself, the properties of the spent liquor, or the yield and 
quality of the semichemical pulp. The present experi- 
ments were conducted at the Forest Products Labora- 
tory to furnish such information. 

The reuse of considerable portions of the black liquor 
in sulphate pulping and of the relief liquor in sulphite 
pulping is common practice with beneficial results. 
Such practices have been found in some instances to 
affect the pulping operation or the properties of the 
pulp so as to require modifications of the cooking con- 
ditions in order to obtain the over-all results desired. 
In sulphate pulping the addition of black liquor to the 
white liquor has been reported to give faster cooking 
and a slightly stronger pulp (3). In sulphite pulping 
the recirculation and addition of relief liquors from the 
first part of the digestion are the usual operations with 
improvement in penetration, shortening the cooking 
time, and heat recovery. Certain amounts of the 
waste liquor from the end of the digestion can appar- 
ently also be used with increase in cooking rate but with 
the possibility of reduced pulp brightness and increased 
bleach requirement (2). It has also been reported that 
in full sodium sulphite pulping (Keebra process) the 
spent liquor can be used as many as five times (1). 


E. L. Kevier, Chemist, and J. N. McGovern, Chemical Engineer, Forest 
Products Laboratory, maintained at Madison, Wis., in cooperation with the 
University of Wisconsin, Forest Service, U. S. Department of Agriculture. 
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EXPERIMENTAL 
The scope of the investigation was limited to one spe- 


cies, quaking aspen (Populus tremuloides), and to one— 


yield, approximately 75%. The experiments involved 
successive digestions with neutral sulphite liquor using 
fresh liquor at the start and collecting the free-draining 
and readily expressed spent liquor from the semichemi- 
cally cooked chips for use as the cooking liquor for the 
next digestion after fortification to the starting active 
concentration with fresh sodium sulphite and sodium 
bicarbonate. This cycling was continued until equilib- 
rium as measured by the total solids content of the 
spent liquor was substantially reached. 

The digestions were made in a stainless steel, steam- 
jacketed, tumbling digester with a capacity of 0.8 cubic 
foot. About 7 pounds of air-dry aspen chips or 6.25 
pounds on a moisture-free basis were used for each di- 
gestion. The chips were steamed in the digester at at- 
mospheric pressure prior to adding the cooking liquor. 
This brought their moisture content to about 50%. 
The cooking liquor charge was 3.5 gallons and had a con- 
centration of 36.5 grams per liter of sodium sulphite and 
18.6 grams per liter of sodium bicarbonate. The ratio 
of cooking liquor (including the water in the chips) to 
the wood was thus about 6 parts to 1 part on a weight 
basis. The digester was heated indirectly to the cook- 
ing temperature of 170°C. in 1.5 hours and held at this 
temperature for 1.75 hours. The pressure was re- 
lieved once to 115 p.s.i. when 170°C. was reached. 
At the end of the cooking period the spent liquor was 
withdrawn from the digester through a cooler; the 
volume of the spent liquor averaged 3.3 gallons includ- 
ing the condensed liquid from the digester relief. 
The cooked chips were then pressed in a canvas bag in a 
hydraulic press at 90 p.s.i. for 10 minutes to remove 
additional spent liquor. This amounted to approxi- 
mately 0.4 gallon and was added to the main supply of 
spent liquor. 

After taking samples for testing, approximately 3.4 
gallons of spent liquor were available for subsequent 
digestion. In preparing the cooking liquor after the 
first digestion, sufficient fresh water (0.1 gallon) and 
sodium sulphite and sodium bicarbonate were added to 
bring the liquor to the starting concentration and vol- 
ume. On standing, a yellow deposit settled out. The 
liquor over this deposit was siphoned off for the diges- 
tion and the residue discarded. The cooking liquors 
were analyzed for their content of sodium sulphite and 
sodium bicarbonate and for pH by recently published 
methods (5). However, in order to minimize reaction 
of the iodine reagent with the organic matter present in 
the cooking liquors, the sulphite analysis was begun in 
the presence of 5 ml., rather than 2 drops, of 0.1 N acid 
as ordinarily used. The determinations of specific 
gravity, total solids, and inorganic solids as sulphated 
ash were made by standard TAPPI methods. 
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The cooked chips were fiberized in a laboratory-scale, 
single-rotating disk attrition mill and the pulp yield 
determined. The strength properties and chemical 
composition of the pulps were determined according 


terial from the spent liquor on standing (discussed 
later), and (5) the reuse of 0:8 of the total volume of 
spent liquor and the presence of a small amount of 
concentrated reaction products within the chips appar- 


to TAPPI methods. Test sheets for the brightness 
determination were made from pulp screened through 
0.008-inch slotted screen plates. 


THEORETICAL 


DISCUSSION OF RESULTS 


Total Solids Content and Some 
Properties of the Spent Liquor 

The major factors fixing the equilibrium value for the 
total solids content of the spent liquor are, of course: 
(1) the extent of pulping in terms of pulp yield, (2) 


EXPERIMENTAL 


Table I. Total Solids Content of Spent Semichemical 


Liquors? 


TOTAL SOLIDS (PERCENT) 


Theoretical total 
solids content of 


Ratio of liquor 
spent liquor, % 


Spent liquor 
to wood by weight 


recovered, % 


3 25 15.7 ee: 10S i aaetaa re 
a a . COOKING CYCLES (NUMBER) 
3 85 48.2 Fig. 1. Relations between total solids in semichemical 
4 25 11.8 spent liquor and number of cooking cycles 
4 50 17 2 . a . . . 
4 75 29.4 ently not in equilibrium with the spent liquor. A 
: 40.9 theoretical equation for the increase in total solids 
5 50 a : with recycling the spent liquor was developed as follows: 
5 75 24.8 ene 
5 se 36.3 (l= 2) — y+ P) — GQ — 2" -)eP ra 
os 5 GQ —z)W+0—2)\1—-yG+P)—-d — 2 P 
6 75 21.5 where 
2 = ae T = total solids content of spent liquor (in per cent) 
° Based on pulp yield of 75% and total chemical consumption of 15% of n = number of cycles of digestions 
the wood. I = inorganic chemicals for cooking (in per cent of wood) 
P = 100 — yield (in per cent) 
ratio of liquor to wood, (3) ratio of cooking chemical to W = water in system (in per cent of wood) 
sae : : : x = fraction of total volume of liquor reused 
wood, (4) solubility of pulping reaction products in y = fraction of total solids retained in chips not in spent 


liquor 


the spent liquor (depending importantly on tempera- A Re) Ps os : 
z = fraction of organic solids precipitated on standing 


ture), and (5) the proportion of the total dissolved 
solids recovered in the spent liquor. The main deter- 
mining factors in the present experiments were, thus: 
(1) the pulp yield of about 75%, (2) the ratio of liquor 
to wood of 6 parts to 1 part on a weight basis, (3) the 
ratio of total cooking chemical to wood of approxi- 
mately 0.15 part to 1 part, by weight, (4) the precipita- 
tion of a small, unmeasured amount of a ligneous ma- 


The maximum value at equilibrium and intermediate 
values were calculated for the experimental conditions 
above, assuming 10% losses of solid matter from pre- 
cipitation and held within the chips. The theoretical 
relation for the given conditions is shown graphically 
in Fig. 1 together with the experimentally determined 
relation. The theoretical maximum total solids value 


Table II. Properties of the Cooking Liquors and Pulp Yields 


oo Cooking liquor charged ——-_—_-__~ ————Combined spent and pressed ligquors-——-——\ 
Inor- nor- Yield, 
ganic ganic mois- 
solids solids ture- 
Diges- Na- , ‘ ph Fe a a sd Spey oe nA oes & - rag = on ides 
j J é 304, NazSO3, Specific a ; ; pecific solids, a2S04, basis, 
cade ee sib ate Pa he pH seseithes oii a : GIL ; branes pH ohh ; ah gravity pH g./l. iia % 
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was 22.5%, and 90% of this value was reached after 
nine cycles. The fact that the experimental total 
solids values are lower than the theoretical values after 
six cycles can be explained by the increase in amounts 
of precipitate and reaction products in the undefibered 
chips with repeated reuse of the spent liquor. 

Theoretical maximum values of the total solids 
content of the spent liquor for various ratios of liquor 
to wood and proportions of total solids recovered are 
given in Table I to illustrate the limits to be expected 
under various operating situations. These values 
are based on the assumption that the solids are com- 
pletely soluble and uniformly distributed in the spent 
liquor. 

The maximum total solids content and the number 
of cycles to reach a finite proportion of this maximum 
will be affected by the chemical composition and 
density of the wood. Different woods require different 
amounts of cooking chemical to reach a given yield 
or a given lignin content in the pulp. The greater 
the amount of chemical used the higher the maximum 


viscous with continued recycling. The changes were 
small, however, within the limit of the present experi- 
ments. The viscosity of the liquor would be expected 
to be directly dependent on temperature. 

A small increase in the pH index of the spent liquor 
resulted from recycling. This may have been due to 
the buffering effect of the large amount of organic 
material present. It would mean practically that the 
content of sodium bicarbonate in the cooking liquor 
could be reduced after a few cycles of digestions. 

The yellow precipitate from the spent liquor was 
indicated by a qualitative test with B-naphthylamine 
to be largely a ligneous material. 


Pulp Yield 

The yield of pulp increased slightly (from approxi- 
mately 74 to 76%) in the course of the recycling of the 
spent liquor (Table Il). However, the yield appeared 
to have reached a maximum value after the ninth 
eycle of cooking, or at about the point where the total 
solids content of the spent liquor had very nearly 


Table III. Chemical Composition and Strength Properties of the Pulps* 


—Strength properties, 25 * 40—600 ream— 


Bursting Tearing 
-——strength—~ —-strength— Breaking 

—————— Chemical constituents ——_——-—— 500 250 500 250 —-length—~ —Double folds— —Density— 

Hot ml. ml. ml. ml. 500 250 500 250 500 250 

Holo-  Alpha- water Bright-  free- Sree Sree- Sree- ml. ml. ml. ml. ml. ml. 

Diges- cellu-  cellu- Pento- solu- ness, ness, ness, ness, ness, Sree- Sree- Sree- Sree- Sree- Sree- 

Cycle tion Lignin, lose, lose, sans, bility, Ash, parts pt./lb./ pt./lb./ g./lb./ g./lb./ ness, ness, ness, NESS, ness, ‘NESS, 

no nos. % % % % % % blue? ream ream ream ream meters meters M.I.T. MJI.T. g./cc. g./ce. 

1 689y 10.1 84.3 638.8 17.9 2.5 1.3 51.2 0.57 0.84 0.99 0-838= 4600 7000 80 500) (026250873 
695y 
70ly 

2 6907 1054 8373 63.2 18.6 2:3 1.4 50.7 0.59 0.88 0.87 0.72 5300 6800 80 530 0.62 0774 
702y 

33 COlyalORS esas Oon0) 19.0) ae2.s 1.3 49.9 0.56 0.84 0.90 0.75 4800 7000 60 400 0.638 0.74 
703y 

4 692y 48.4 0.59 0.83 0.89 0.76 5100 7200 (65) 400 0.63 0.76 
704y 

5 693y ie 49.1 0.58 0.87 1.00 0.88 4700 7000 70 380 0.60 0.72 

6 694y ae 48.2 0.54 0.84 0.95 0.70 43800 6800 80 630 0.62 0.74 

7 696y  4B.0- 1.5: “Ujsesemoenknn Leelind, chk OkCL sieestmmneee ge nnn nnn 

8 EA, soe tht Bes war AA 49.2 0.68 0.90 0.94 0.75 4900 7200 125 625 0.64 O77 

9 COSVale2mee Sone mLOLh Os res 3.0 1.2 48.4 0.52 0.81 0.90 0.70 4800 6900 25 400 0.62 0.76 

10 699y 11.4 83.8 61.4 19.0 2.8 2 -.- 0.54 O1.86 1°05° 0.74 4700) “7000 80 425 0.59 0.74 

11 WU" W@sas SEG Gils ese) ahe8} 1.2 46.7 0.54 0.83 0.98 0.76 5200 6900 65 425 0.63 0. 


¢ All percentages are on a moisture-free weight basis. 
> G.E. as read on Hunter reflectometer. 


total solids content will be. The amount of free- 
draining liquor will increase with increasing density 
because of the decreasing amount of void space within 
the wood available to hold the spent liquor. Birch 
chips, for example, will hold only about 55% of the 
amount of spent liquor that will be held in aspen chips 
when compared on the basis of the same semichemical 
pulp weight. This means that practical equilibrium 
will be reached later with dense woods than with light 
woods, other conditions being the same. 

Since the dissolved solids are recirculated it is obvious 
that, as equilibrium conditions are approached, the 
cooked chips and unrecovered spent liquor from each 
digestion will carry to the refiners and washers the 
equivalent of all the waste products from that digestion. 

The total solids content of the spent liquor closely 
approached a maximum or equilibrium value of about 
19% (212 grams per liter) after 10 digestions, and 
reached 90% of that value after six cycles (Table II 
and Fig. 1). The spent liquor and the cooking liquor 
after fortification became increasingly more sticky and 
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reached its maximum. The increase in yield may have 
been due to (1) the reaction of small amounts of cooking 
chemical with organic products in the reused spent 
liquor and so reducing the amount expended in pulping 
the wood, and (2) lower amounts of sodium sulphite 
in the cooking liquor than indicated by the analysis. 
Such might be the result if the large amounts of organic 
matter present affected the iodine test for the sodium 
sulphite. 


cal used would indicate whether the test method was in 
error. 


Pulp Properties 


The chemical composition of the pulps varied slightly 
with recycling of the spent liquor (Table Ill). There 
were trends toward a small increase in lignin content 
and a small decrease in alpha-cellulose content. (These 
trends were in line with the trend of small increase in 
pulp yield.) The increase in lignin content would 
possibly be sufficient to require an adjustment in the 
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In a continuous recycling operation over a. 
long period the actual amount of fresh make-up chemi-. 


cooking conditions if bleachable pulps were being made. 
Pulp brightness decreased (approximately 4 per- 
centage points) with recycling of the spent liquor (Table 
III). This decrease may have been related to the 
increase in the pH index of the spent liquor (Table II). 
The reduction in brightness would not be expected to 
affect either the use of the pulp in the unbleached state 
or its conversion to a bleached pulp. 
_ Pulp strength was not affected by recycling the 
spent liquor within the limit of these experiments 
(Table ITT). 
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The Microscopic Identification of Paper Fillers 


HAROLD C. KOCH, C. E. BRANDON, and K. P. GEOHEGAN 


The identification of the more common paper fillers with 
the aid of a microscope is discussed. The methods of 
chemical microscopy applied are recommended as being 
fast, convenient, and dependable. Procedures are given 
for the recognition of diatomaceous earth, tale, clay, and 
the ions of calcium, zine, barium, and titanium. Four- 
teen photomicrographs are included. 


Tuer qualitative analysis of papers for mineral 
fillers is done readily and quickly with the aid of a 
microscope. The methods of chemical microscopy af- 
ford many advantages over the more commonly used 
and more familiar macro methods, and yet to learn to 
use them effectively requires no more study than, for 
example, a series of specialized qualitative analytical 
procedures. Practically all paper mill laboratories are 
now equipped with microscopes, and the laboratory 
personnel use them regularly for fiber identification, 
speck and dirt analysis, and in many other ways. 
The application of these instruments and the accom- 
panying technique to still another problem affords no 
difficulties. The methods of chemical microscopy are 
not only faster and more convenient than the macro- 
qualitative methods, but they offer other advantages 
as well. Comparatively speaking, only very small 
samples are required. The ash resulting from a regular 
ash determination is more than ample, and where the 
sample of paper is limited, a much smaller ash sample is 
sufficient. Tests for the presence of any one con- 
stituent can be made without preparatory separations. 
In many cases, the actual chemical compounds are 
recognized instantly, and it is unnecessary to assume a 
theoretical combination of the ions. Moreover, micro- 
scopic analyses afford immediate information as to the 
particle size and shape of the fillers which cannot be 
determined in any other way. The procedures de- 
scribed here are those that have been in use in our labo- 
ratories for many years, and they have been found to 
give dependable results. During this time many 
people having no previous training in the use of the 
microscope have learned the technique by examining 
the ashes from papers of known filler content. In the 
following discussion, procedures are given for the recog- 
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nition of diatomaceous earth, tale, clay, calcium sul- 
phate, calcium carbonate, and compounds containing 
the ions of calcium, zinc, barium, and titanium. Other 
less common mineral fillers may be detected by varia- 
tions of these procedures or by other chemical and 
optical tests found in the literature cited later. 


EQUIPMENT AND MATERIALS 


The ordinary paper mill compound microscope is 
satisfactory. More elaborate instruments with polar- 
izers and analyzers are not essential for the procedures 
given here but will give valuable information in special 
instances. The solutions should, for convenience, be 
in small bottles with droppers; and the solid chemicals 
should be in small bottles with glass stoppers. The 
water referred to is, in each case, distilled water. The 
exact concentration of the dilute acids is not important, 
but a concentration of 4 parts water to 1 part acid is 
convenient. Since the quantities used are small, thin 
glass rods or glass rods drawn out to tapered ends are 
useful. For much of the work, a magnification be- 
tween 40 and 100 diameters is preferable, but oc- 
casionally a magnification of 200 to 300 diameters is 
used. 


DIATOMACEOUS EARTHS, TALC, AND CLAY 


Diatomaceous earth, talc, and clay can usually be 
recognized by the appearance and size of the particles. 
For this examination, a dispersion of the material is 
prepared on a microscope slide. A small amount of 
the ash is transferred to a drop of water on the slide and 
covered with a cover glass, which is then moved around 
with gradually increased pressure to separate the par- 
ticles. 

The diatomaceous earths are the fossil remains of 
microscopic plants. Chemically, they are nearly 
pure silica. They are recognized by their characteristic 
shapes and symmetrical markings. Although many 
shapes and forms are found, the material is readily 
identified. The rods and honeycomblike sections are 
often the first particles to be recognized in an unknown 
specimen at low magnification, Fig. 1. Higher magnifi- 
cations may be necessary to show the details of some of 
the more intricate designs, as shown in Figs. 2 and 3. 

Usually, tale particles are larger than either the 
diatomaceous earth or the clay particles, and the sharp 
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outlines of a large proportion of the particles can be ob- 
served under low magnification. The tale particles are 
irregular in outline and the so-called fibrous talcs are 


Fig. 1. Diatomaceous earth. 75X 


longer in one dimension. A talc, similar to the tales 
used in most papers, is shown in Figs. 4 and 5, which 
are photomicrographs of a sample at low and high 
magnifications, respectively. Figure 6, a photomicro- 
graph at low magnification, illustrates one of the fibrous 
agalite talcs. 

If the majority of the particles on the slide are very 
small, usually too small to be resolved at low power, 


Fig. 2. Diatomaceous earth. 400 


either clay or a chemically precipitated filler is indi- 
cated. The particles of natural fillers are irregular and 
not uniform in size; the particles of precipitated fillers 
are more regular, more uniform, and usually much 
finer. Clay is identified by the presence of character- 
istic flat plates of kaolinite and mica which are com- 
paratively large. Slowly raising the microscope tube 
slightly out of focus will cause some of these plates to 
stand out as bright areas in the field and so help in 
locating them. The outlines of the small particles of 
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clay, which comprise the bulk of the material, can be 
brought out only at higher magnifications. Figure 7 
is a photomicrograph of a clay at low magnification, 
and Fig. 8 is the same at high magnification. These 
show the characteristic flat plates and the fineness of — 
the small particles. 


CALCIUM COMPOUNDS 


The presence of calcium compounds is recognized by 
the formation of characteristic crystals of calcium sul- 


Fig. 3. Diatomaceous earth. 400X 


phate or of calctum iodate. The more common calcium 
compounds used as paper fillers are calcium carbonate 
and calcium sulphate, and the tests described here will 
differentiate between these and will also show the pres- 
ence of calcium ions. 

The following tests involve the addition of acids as 
the first steps in preparing the slides and any efferves- 
cence at this point will indicate the presence of a car- 


Fig. 4. Tale. 75% 


bonate. Often, however, the carbonate is destroyed 
when the paper is ashed. In this case, the ash will give 
a strongly alkaline reaction with phenolphthalein, 
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To test the ash by the formation of calcium sulphate 
crystals, a drop of dilute hydrochloric acid is placed on 
one corner of a slide and a small quantity of the sample 
is added to it. The drop is evaporated to complete 
dryness by holding the corner of the slide above a 
microburner flame. In this operation, the slide is held 
slightly mclined down toward the drop, and the heat is 
applied near the top edge of the drop to prevent it 
from spreading upward across the slide. A drop of 

- water is then added to the cooled residue, and, if the 


Fig. 5. Tale. 400X 


sample contained calcium sulphate added as filler, 
individual and radiating clusters of needlelike crystals 
will form. If the concentration of calcium sulphate 
happens to be low, warming the solution will hasten 
the crystallization. The edges of the drop are ex- 
amined first, since it is there that the crystallization will 
start. These crystals grow rapidly and, as they do so, 
some of the needles will be seen to grow in width and 


Fig. 6. 


Fibrous agalite tale. 75X 


finally form overlapping arrow tail formations. These 
are positive identification of calcium. See Fig. 9, 
which is a photomicrograph of calcium sulphate at low 
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power magnification. A group of arrow tails appear 
near one corner of the field. Figures 10 and 11 are 
photomicrographs at high magnification showing masses 


Fig. 7. Clay. 75x 


of needlelike crystals with arrow tails fully formed, and 
several others forming. If the characteristic crystals 
do not form, prepare a new slide and add dilute sul- 
phuric acid directly to the evaporated residue. If the 
characteristic crystals form in the presence of added 
sulphuric acid, the presence of the calcium ion is indi- 
cated. 

To determine the presence of calcium ions by the 


Fig. 8. Clay. 400X 


iodate method, a small amount of ash is mixed with a 
drop of water on a slide and to this a small quantity of 
iodie acid is added. The iodic acid is dissolved in a 
separate drop of water, which is caused to flow into the 
sample by drawing a glass rod from the one drop into 
the other accompanied by a slight tilt of the slide. 
The calcium iodate forms as distinctive, colorless, dia- 
mond-shaped crystals, Fig. 12. It may be necessary 
to start crystallization by scratching the slide lightly 
with a glass rod, as the calcium iodate tends to form 
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supersaturated solutions. At times, the crystals form 
slowly. The slide should, therefore, be laid aside and 
examined again from time to time while other slides 
are being prepared. 


Fig. 9. Recrystallized calcium sulphate. 75 X 


If the analyst is careful to use only a small quantity 
of the solid iodie acid, it may be dissolved directly in 
the drop of water containing the unknown. A short 
cut used by experienced analysts is to add solid iodic 
acid to the original suspension prepared for examination 
for diatomaceous earth, tale, and clay. This procedure 
serves a threefold purpose. The iodic acid immediately 


Fig. 10. 


Recrystallized calcium sulphate showing arrow 
tails forming. 400 


indicates the presence of carbonates by causing them 
to effervesce; it aids in dispersing the filler particles, 
and it reacts to confirm the presence of calcium if this 
ion is present. 


ZINC COMPOUNDS 


The presence of zine is confirmed by the formation of 
characteristic crystals of zinc mercuric thiocyanate. 
To put the zinc compounds into solution and to avoid 
the possible interference by strong acids, the sample is 
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repeatedly evaporated to dryness with nitric acid. To 
do this, a small quantity of ash is added to a drop of 
dilute nitric acid on one corner of a slide, and this is 
then evaporated to complete dryness using the proce- 
dure described earlier. When the residue is dry and 
cool, a second drop of nitric acid is added and again 
evaporated. This is repeated a third time. A drop of 


water is then added and slightly acidified with acetic 
acid. Stirring the water drop with a thin glass rod 
only moist with acetic acid gives good results. 


Allow- 


Fig. 11. Recrystallized calcium sulphate showing arrow 


tails fully formed. 400X 


ing a drop of acetic acid to run down the bottom inch or 
so of the rod and shaking off any free drops gives the 
right amount to use. 

In a second small drop of water on the slide dissolve 
some potassium mercuric thiocyanate. Use several 
times as much of this reagent as was used of the ash. 
The reagent drop is then caused to flow into the un- 


Fig. 12. 


Calcium iodate crystals. 


79 X 


known. If zine is present, colorless crystals in the 
shape of feathery crosses are formed (see Fig. 13). 
These crystals appear black by transmitted light but 
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appear white on a black background by reflected light. 
If numerous prisms and square tablets are obtained, 
the test should be repeated with more attention being 
paid to the completeness of the evaporations, to the 
concentration of acetic acid, and to the concentrations 
of the unknown and reagent solutions. 


BARIUM COMPOUNDS 


The test to confirm the presence of barium com- 
pounds depends on the formation of characteristic 
barium sulphate crystals by recrystallization from sul- 


‘| _ phurie acid. A very small quantity of unknown is 


added to a generous drop of dilute sulphuric acid on one 
corner of a slide and this is concentrated by heating 
over the burner until strong white fumes appear. 
The analyst is cautioned against heating the slide too 
rapidly. When the slide is partly cool, breathe on the 
slide a few times to start recrystallization. If barium 
is present, it is evidenced by the formation of barium 
sulphate crystals which appear as feathery crosses with 
a marked tendency for two of the adjacent arms to be 
longer than the other two (see Fig. 14). These crystals 
may develop slowly and considerable time should be 
allowed for their appearance. 


Fig. 13. Zine mercuric thiocyanate crystals. 75 X 


This procedure also provides another indication of 
the presence of calcium. From the concentrated acid, 
calcium sulphate recrystallizes as very small rounded 
grains with short hairlike projections on either end. 


TITANIUM COMPOUNDS 


The experienced analyst will learn to suspect the 
presence of titanium dioxide from the appearance of 
the sample when it is examined under the microscope 
for clay or tale. Under transmitted light, titanium 
dioxide appears as minute pitch-black particles. 

The confirming test for titanium is an adaptation of 
the qualitative color reaction. The microscope is not 
used for this test. A fairly large quantity of the un- 
known is placed in a drop of dilute sulphuric acid on 
one corner of a slide. Solid ammonium sulphate is 
then added and the drop is slowly evaporated over the 
flame of the burner until strong white fumes have ap- 
peared for several seconds. After the drop has cooled, 
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sufficient water is added to bring it back to approxi- 
mately its original volume. Upon adding 3% hydro- 
gen peroxide to the drop on the slide, the characteristic 
yellow-to-crange color will appear if titanium is pres- 
ent. 

If a large amount of the unknown was used and the 
yellow color developed is very weak, the test should be 
repeated with a lesser quantity of the unknown and a 
comparison should be made with a known sample of 
clay. Some clays have sufficient titanium present to 
show by this test when a large sample is used. Varying 
the quantity of sample will, however, distinguish be- 


Fig. 14. Recrystallized barium sulphate. 75 X 


tween the titanium naturally in the clay and that which 
has been added as filler. 


ADDITIONAL INFORMATION 


Valuable additional information is to be found in the 
literature and in the books on the general subjects of 
chemical microscopy, crystallography, and petrography. 
Some years ago, Geohegan (/, 2) outlined the analysis of 
paper fillers and included a description of their optical 
properties. More recently, Armitage (3) discussed a 
number of uses for a microscope in a paper mill and in- 
included among them its use for the identification of 
fillers. Observations of the optical properties of the 
fillers such as their indices of refraction, birefringence, 
extinction angles, and interference figures can be used 
to confirm their identity and to identify the crystals 
formed in the test reactions. The books on chemical 
microscopy by Chamot and Mason (4) are very valuable 
sources of information on the uses of microscopes, the 
techniques of chemical microscopy, and the detection of 
the elements. 
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Peroxide Bleaching of Groundwood and Sulphite Pulps 


RICHARD A. PREMO 


Modernization of the Gould Paper Co. mill and the con- 
version of this mill from the manufacture of newsprint 
to the production of higher grade papers was completed 
early in 1950. For the manufacture of the new line of 
paper products facilities were required for bleaching 
groundwood and sulphite pulp. Since peroxide bleaching 
was known to be applicable for bleaching both pulps to 
the desired brightness, a new peroxide bleachery was 
designed and installed for bleaching groundwood and 
sulphite pulps, either separately or in mixtures. This 
modern peroxide bleachery is operating at a consistency 
of 12 to 15% with a capacity for bleaching 100 tons of 
groundwood, or 130 tons of groundwood-sulphite mixtures, 
or 130 tons of sulphite pulp per day. With 2% sodium 
peroxide brightnesses of 70 to 71 are obtained on ground- 
wood alone and on mixtures of groundwood and sulphite 
pulp, while on sulphite pulp the bleached brightness is 
approximately 75. Percentages of groundwood and sul- 
phite pulp in the mixture are controlled at will for the 
production of a range of papers including high-grade 
printing papers and allied grades. Automatic equipment 
for the continuous preparation of the peroxide bleaching 
solution, a novel feature in this bleachery, has been giving 
good performance in day-by-day operation. Plans for the 
bleachery were well considered. Careful attention was 
given to essential details in the choice of proper equipment 
and in the bleachery layout for ease of operation. The 
performance of the bleachery has been excellent from the 
start about a year ago. 


Prior to the recent modernization of the Gould 
Paper Co. mill, the groundwood and sulphite pulp pro- 
duced at Lyons Falls were used for the manufacture of 
newsprint and allied grades of paper. Conversion from 
newsprint to higher grades of printing papers required 
facilities for bleaching both types of pulp. Since both 
groundwood and sulphite pulp were known to react 
favorably to peroxide bleaching and since these pulps, 
after peroxide bleaching, were known to have desirable 
characteristics and properties for the manufacture of 
higher grade printing papers, a peroxide bleachery was 
included in the modernization plans. 

Construction of a peroxide bleachery with a capacity 
of 100 to 130 tons per day at 12 to 15% consistency was 
started in the fall of 1949 and was put into operation in 
March, 1950. The bleachery has been operated with 
different ratios of groundwood and sulphite pulp, as 
well as on 100% sulphite pulp. 

Both low consistency (4 to 6%) and medium con- 
sistency (10 to 15%) peroxide bleaching systems for 
bleaching groundwood, as well as a hypochlorite bleach- 
ery for sulphite pulp, received due consideration. The 
following factors influenced the decision to install a 
medium consistency peroxide bleachery: (1) high pulp 
yields, (2) adequate pulp brightness, (3) good paper- 
making pulp quality, (4) small space requirements, and 
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(5) ability to bleach both groundwood and sulphite 
pulp in one bleachery. 

The bleachery was designed and constructed by the 
engineering and construction departments of Gould 
Paper Co., in cooperation with the Ansul Chemical Co., 
the Brown Instrument Co., the Electrochemicals De- 
partment of E. I. du Pont de Nemours and Co., Inc., 
the Fischer and Porter Co., the General Electric Co., 
the Improved Paper Machinery Corp., the Stebbins 
Engineering and Manufacturing Co., the Virginia 
Smelting Co., and Proportioneers, Inc. 

The bleachery is located in a section of the building 
in which the steam power plant was formerly located. 
The new power plant, built a short distance from the 
bleachery, is a part of the extensive modernization pro- 
gram at this mill. 

In basic design the new medium consistency peroxide 
bleachery is essentially similar to several other bleach- 
eries of its kind operating in the United States. New 
features include the automatic preparation of the 
bleaching solution and the centralized control for ease of 
operation. 


AUTOMATIC PREPARATION OF THE PEROXIDE 
BLEACHING SOLUTION 


The continuous process for the preparation of the 
peroxide bleaching solution has advantages over the 
batch process: (1) ease of operation, (2) elimination of 
active oxygen losses which may be incurred during long- 
time storage in the batch process, particularly when the 
temperature of the make-up water is high, and (3) 
simplicity and speed in changing the bleaching formula 
when shifting from one furnish to another. 

This system (see Fig. 1) consists of a stainless steel 
mixing tank divided into four compartments. Each 
separating wall has a V notch weir at the proper level to 
provide for an overflow into the next compartment. 

In the continuous system for preparing the peroxide 
bleaching solution the water is metered at the desired 
rate into the first compartment. An orifice permits a 
portion of the water to flow through a mixing chamber 
in the bottom of an Omega Epsom salt feeder. The 
Epsom salt drops from the tray of the feeder into the 
water and is dissolved by the swirling motion of the 
water in the mixing chamber. The swirling motion of 
the water is obtained by the tangentially located water 
inlet pipe. The Epsom salt solution overflows from the 
chamber and passes into the first compartment. A 
conductivity cell is installed in the line to serve as an 
alarm in the event no Epsom salt solution is being fed. 
Sodium silicate is pumped to the first compartment of 
the mixing tank by a proportioning pump where the 
Epsom salt and the sodium silicate are thoroughly 
mixed with the water by a propeller-type agitator. 

After the first compartment of the mixing tank is 
filled with the solution containing sodium silicate, 
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Fig. 1. Continuous preparation of the bleaching solution 


Epsom salt, and water, the solution continually over- 
flows to the second compartment where sodium perox- 
ide is added at a definite rate by an Omega loss-in- 
weight gravimetric feeder. This feeder is equipped with 
a hopper of sufficient capacity to hold 2000 pounds of 
sodium peroxide. An agitator and baffle are included 
in this compartment to assure proper dissolving of the 
sodium peroxide and to prevent short circuiting of the 
mixture to the third compartment. 

The solution, now containing Epsom salt, sodium 
silicate, and sodium peroxide, overflows into the third 
agitated compartment where sulphuric acid is fed in at 
a controlled rate by a mercury fluid plunger-type pro- 
portioning pump. The prepared bleaching solution 
overflows into the fourth compartment which serves as 
a sampling compartment. From the fourth compart- 
ment the bleaching solution flows by gravity into a tile 
storage tank equipped with a bubble-type level control. 
This level control, set to maintain a 2 to 3 foot depth of 
bleaching solution in the storage tank (approximately 
950 gallons), starts the bleaching solution preparation 
equipment when the level drops below the desired 
point in the storage tank and stops the preparation 
equipment when the level rises above the desired 
point. 

The peroxide bleaching solution is transferred to the 
bleaching process by a proportioning pump equipped 
with a d.c. motor and G.E. Thymatrol control to permit 
variation in the rate of bleaching solution fed to the 
bleaching process. 

Following is a typical formula for bleaching mix- 
tures of groundwood and sulphite pulp with 2% sodium 
peroxide, based on the moisture-free weight of the 


pulp: 


IDI OS TEENS hate coat teaceeon. ce UM UE een Oe Ree 1.0 lb./ton 
NS OCTMIESIIIC LUC Mee neo oe OMG ik Of arene 100 lb. /ton 
SOcmuMMpCLOMOehet ane ee tHOG tks. a 40 lb./ton 
Sulpmurie aenl.....,--,..1.6% | ...:...... 321b,/ton 


This formula is satisfactory for a sulphite pulp content 
in the mixture of 50% or less. For higher percentages 
of sulphite pulp the alkalinity of the formula is de- 
creased by increasing the amount of acid used. When 
bleaching 100% sulphite pulp, 0.5% sulphuric acid in 
the bleaching formula with 2% sodium peroxide has 
given best results. 


BLEACHING EQUIPMENT 
Figure 2 shows a simplified flow diagram of the 
medium consistency peroxide bleaching installation. 
The unbleached groundwood and sulphite pulp are 
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pumped from their respective storage chests to separate 
pulp meters equipped with a consistency regulator. 
Metered quantities of groundwood and sulphite pulp at 
approximately 3% moisture-free consistency, drop by 
gravity into a vacuum seal box and are lifted by a fan 
pump at approximately 1.5% consistency to the thick- 
ener vat on the top level of the bleachery. An 8-foot 
diameter by 16-foot long IMPCO vacuum thickener 
with a press roll is used to dewater the pulp to a con- 
sistency of 12 to 15%. White water from the thickener 
goes to a separator of the Nash vacuum pump system 
which separates air and water. It then drops by 
gravity to the seal box where part of it is used to dilute 
the incoming stcck from the groundwood and sulphite 
meters, and the remainder is returned to the ground- 
wood mill. The sheet of thickened pulp mixture dis- 
charged from the thickener is shredded by a shredder 
roll located ahead of the high-speed, rubber-covered, 
vaned roll for pulp removal and then drops into a con- 
veyor which collects the pulp from across the discharge 
face of the thickener. The pulp then drops into an 
IMPCO single-shaft mixer where it is mixed with steam 
to obtain a pulp mixture temperature of approximately 
110°F. From the single-shaft mixer the heated pulp 
passes into an IMPCO double-shaft mixer. The perox- 
ide bleaching solution enters the process at this point 
and is well mixed with the pulp mixture in passing 
through the double-shaft mixer. Frem here the pulp 
drops by gravity into the top of the retention tower 14 
feet in diameter by 23 feet high. The feed of pulp to the 
top of the tower and the removal of the pulp by the 
IMPCO scraper and metering-type discharge screws at 
the bottom of the tower are controlled to retain the 
pulp in the tower 2 to 3 hours. From the bottom of the 
tower, the bleached pulp mixture drops into the neu- 
tralization chest. At this point the pH of the stock is 
9.0 to 9.5, with a residual peroxide of about 10%. 

In this chest the pulp is controlled to approximately 
5% moisture-free consistency and neutralized with 
sulphur dioxide to eliminate the residual peroxide and 
alkali in the pulp and to reduce the pH of the pulp. 
From this chest the neutralized and bleached ground- 
wood-sulphite pulp mixture passes to the agitated 
bleached stock storage chest. 


UNBLEACHED 
GROUNDWOOD 


BLEACHING 
SOLUTION 


CONSISTENCY 
REGULATORS 
& METERS 
BLEACHING 
TOWER 


TER (% NEUTRALIZING 
WATE IF. AGENT 
DILUTION i 
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Fig 2. Peroxide bleaching equipment 
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Neutralization system 


Fig. 3. 


Each piece of equipment in the bleaching process is 
electrically interlocked with every other one so that in- 
terruption of any part of the process automatically 
shuts down the whole system. 

Figure 3 shows the system used to handle the sul- 
phur dioxide. In this system liquid sulphur dioxide 
flows to a steam vaporizer and the vaporized sulphur 
dioxide is metered through a Fischer and Porter rotam- 
eter and mixed with water in a special mixing tee, the 
mixture flowing to the neutralization chest. The sul- 
phur flow is controlled by a diaphragm valve actuated 
by pH electrodes located in the bleached pulp consist- 
ency regulator. In this step sufficient sulphur dioxide 
is used to reduce the pH to 6.5 to 7 which is ample to 
eliminate any residual peroxide. 


CONTROL OF THE BLEACHING PROCESS 


Centralized control of the bleaching process is made 
possible by proper location of the bleaching equipment 
and the control instruments. The bleaching equipment 
was installed in a relatively small area and the control 
panel is centrally located for convenient control of the 
bleaching operations. Routine laboratory control tests 
are carried out in the same area. 

The control board for the process includes instru- 
ments for indicating, recording, and controlling the 
bleaching rate, the bleaching temperature at the top and 
the bottom of the tower, the feed rate of the bleaching 
solution, the pulp level in tower, the pH of the bleached 
and neutralized pulp, the pulp level in bleached stock 
storage chest, the level of the bleaching solution in the 
storage tank, the level of the stock in the thickener vat, 
the level of the stock in the neutralization chest, the 
speed of the metering screw conveyor, and the control 
of the equipment for preparing the bleaching solution. 

The laboratory is equipped for routine control tests 
on the bleaching solution and on the residual peroxide 
and alkali in the pulp at the top and bottom of the 
tower. Hourly tests are made and recorded on a con- 
trol sheet which includes standards of operation for the 
guidance of the operators. 


CHEMICAL STORAGE 

Sodium peroxide, sodium silicate, Epsom salt, sul- 
phuric acid, and sulphur dioxide are the chemicals used 
in the operation. 

The sodium peroxide is received in steel drums con- 
taining 400 pounds net. This chemical is stored in a 
separate fireproof room in the bleachery. For filling the 
hopper of the Omega feeder the drums are handled by a 
drum sling and monorail crane. 
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The sodium silicate is received in tank cars and 
transferred to a 15,000-gallon steel storage tank from 
which it is metered by a proportioning pump to the 
bleaching solution preparation system. 

Epsom salt is received in 100-pound paper bags and 
transferred to the hopper of the Omega feeder manu- 
ally. 

The sulphuric acid is received in tank cars and trans- 
ferred to an 11,800-gallon steel storage tank from which 
the acid is transferred by a mercury-type metering 
pump to the bleaching solution preparation system. 

Liquid sulphur dioxide is received in tank cars and 
unloaded into a steel storage tank with a capacity of 
7500 gallons. 

All railroad ears are spotted on a trestle alongside the 
bleachery and the storage tanks for acid, silicate, and 
sulphur dioxide are located at the lowest level in the 
bleach plant. This permits gravity unloading of the 
tank cars. 


MATERIALS OF CONSTRUCTION 


The materials of construction used in the peroxide 
bleachery are usual to pulp and paper mills including 
stainless steel, tile, transite, steel, and rubber-covered 
steel. 

The peroxide bleaching solution preparation tanks, 
the head of the bleaching solution transfer pump, and 
the transfer lines are made of stainless steel, and the 
storage tank for the bleaching solution of tile. Stain- 
less steel lines are used to transfer the bleaching solution 
to the double-shaft mixer. 

Rubber covering is used on the steel parts of the 
vacuum thickener, and the vat is constructed of tile. 
The single-shaft mixer is fabricated of cast iron, and the 
double-shaft mixer is rubber-covered steel. 

To permit operation of the bleachery at temperatures 
in excess of 120°F. a concrete tower with 2-inch tile 
lining was installed. The neutralization chest at the 
bottom of the tower is made of tile. 

All lines handling bleached or unbleached stock are 
made of transite. The sulphur dioxide is handled in 
iron pipes up to the point where water is added, from 
which point it is handled in stainless steel pipes. 


BLEACHING RESULTS 


During initial operation of this bleachery ground- 
wood alone was bleached. The groundwood with a 
brightness of 62.5 (Photovolt) was bleached to a bright- 
ness of 70.5 using 1.6% sodium peroxide. Groundwood 
in this mill is prepared from spruce wood. 

Operating with 1.6% sodium peroxide on a mixture of 
70% groundwood and 30% sulphite the brightness is 
raised from 60-62 to 68-71. Mixtures of 65% ground- 
wood and 35% sulphite are bleached with 2% sodium 
peroxide to a brightness of 70 to 71 for a brightness 
gain of 10 to 11 points. The brightness of sulphite pulp 
is increased with 2% sodium peroxide from 55-59 to 
13-75. 


The ability to vary the percentage of groundwood and 
sulphite in the furnish to be bleached, to meet the par- 
ticular requirements for a paper furnish, has proved to 
be a decided advantage. 

Recetvep Noy. 30, 1950. Presented at the Annual Meeting of the Tech- 


nical Association of the Pul dP Industry, New < 
Teer p an aper Industry, New York, N. Y., Feb. 
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Compensating for Chip Moisture Variations hy Chip 
Weighing 


MURRY L. OLIVER 


| This investigation relates to the weighing of pine chips at 


the digesters in the sulphate cooking process. Moisture 
tests were made on 190 experimental cooks in the 3000- 
cubic foot mill digesters. The weighing device substan- 
tiated the fact that with increasing chip moisture the 
chips are heavier and will pack more moisture-free wood 
per digester charge. It is shown how cooking tables may 
be designed with the aid of a weighing device so as to secure 
a close control of the ratio of alkali to moisture-free wood 
per digester charge. A discussion is shown of two methods 
of correcting for chip moisture variations: first, by main- 
taining a definite ratio of chip moisture to moisture-free 
wood; second, by maintaining a definite ratio of digester 
liquid volume (chip moisture, weak black and white liquor 
volume) to moisture-free wood. 


OneE of the most important variables in the 
cooking process is the moisture content of the chips. 
Curran and Chidester (/) state: ‘wet chips tend to 
pack more and cook more slowly than dry chips and 
may sometimes add to the difficulty in maintaining the 
acid strength during warm weather.” Sutermeister 
and Greep (2) state: “the moisture content of wood is 
of importance chiefly in connection with the necessary 
adjustment of the strength of the cooking liquor. If 
the final concentration of caustic soda, taking into ac- 
count the water in the wood as well as that in the liquor 
itself, is kept constant, the same yield will be ob- 
tained, whether the chips contain 5 or 22% of mois- 
ture.”’ Larcher and Thorsen (3) state: ‘‘with increased 
moisture, chips will weigh more and pack better in the 
digester. Thus the digester will hold more wood, dry 
weight, and the total active alkali will have to be in- 
creased to maintain the same quality of pulp. The 
harder packing of the wood will lessen the dead space 
between chips, and the larger quantity of water in the 
chips decreases the quantity of water that can be ab- 
sorbed by them.” 

However, there is the problem of determining the 
chip moisture and the application of this information to 
mill operation. This investigation relates to the weigh- 
ing of pine chips at the digesters in the sulphate cooking 
process and utilizing the weighing device to compensate 
for the effects of chip moisture variation in mill opera- 
tion. 

Chip storage is provided for in steel bins. From these 
bins, chips are discharged through chutes into a drag 
conveyor, transferred to a belt conveyor, which passes 
over the weighing device, to the digester loading floor. 
Loading of the digester is accomplished by means of a 
mechanical tripper. A remote counter, located on the 
digester loading floor, duplicates the master totalizing 
counter on the weighing device. 


Murry L. Ourver, Member TAPPI, Hopewell, Va. 
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DIGESTER LOADING PROCEDURE 


Digesters are loaded by the following procedure: 
chips are run into the digester from the conveyor belt 
until 35,000 pounds of wet chips register on the weigh- 
ing device remote counter; then the white liquor is 
started into the digester. As soon as 30 inches of white 
liquor register on the chart, the black liquor is started 
into the digester. When the digester becomes nearly 
full, a digester loader gives the cook the signal to stop 
the drag conveyor from the chip bins; the belt con- 
veyor continues to travel and passes over the weighing 
device and to the digesters. This belt conveyor has 
just enough chips to fill the digester and the chip- 
tripper hopper. If the digester is not full on clearing 
the belt conveyor, a few more chips are transferred from 
the chip bins, and the digester loaded full. The chip- 
tripper hopper is cleared by rodding. Approximately 
25 cubic feet of chips are rodded to clear the hopper. 
The white and black liquor are cut off just before the 
digester is full of chips. The final chip weight and 
cooking tables determine the final volume of white and 
black liquor to use from the measuring tanks. 


DIGESTER CHIP CHARGE 


Figure 1 shows the average curve taken from 190 ex- 
perimental cooks in the 3000-cubic foot mill digesters. 
Wood storage varied from 7 months to very green as 
received on rail cars and trucks. Testing covered a 
period from Jan. 29, 1947, to Dec. 12, 1947. Moisture 
samples were taken while loading each digester. Ap- 
proximately two thirds of a cubic foot of chips was 
taken, mixed thoroughly, and 1000 grams dried in oven 
at 105°C. for 24 hours. The moisture results were 
plotted against the recorded weight of the chip charge. 
Figure 1 shows that for a definite weight and volume 
(3000 cu. ft. of chips) there is a corresponding weight 
of moisture-free wood (A), weight of moisture (B), and 
percentage in chips (C). With increased chip moisture 
the chips are heavier and will pack more moisture-free 
chips per digester charge. This causes the ratio of 
moisture in the chip charge to the dry chip charge to in- 
crease. This increase in moisture may be compensated 
for by several methods which are discussed under liquor 
volume. Because of the increased dry wood per digester 
charge the alkali charge will have to be increased in 
order to secure the same quality of pulp for fixed cook- 
ing conditions. 

Data taken from mill digester records show consider- 
able variations in pounds of wet chips per digester 
charge. These variations, as shown in Table I, are 
caused by the following factors: 

1. Weather conditions. The surface area of the stored wood 
is more exposed to the air and sunshine and will lose more moisture 
than the logs underneath. 
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Table I 


Variations in digester charge, 
pounds of wet chips 


48 , 000-56 , 000 


64, 000-70, 000 
70 000-77, 000 


Length of time wood stored 


7 months 


2-3 months 
Green wood from rail cars and trucks 


2. Lack of uniform chips. This depends upon the condition 
of the wood room equipment (chipper) and the dryness of the 
wood. 

3. Length of time the chips are stored in the chip bins. The 
chips dry out in storage. 


LIQUOR VOLUME 


One of the most controversial subjects in the sulphate 
cooking process is liquor volume. It is recognized that 
sufficient liquor volume must be used for the digester 
contents to blow clear. Too much liquor volume re- 
sults in liquor pull-over from the digester relief and in- 
terferes with the time cycle to temperature and pressure 
for fixed cooking schedule. It is also recognized that 
the more liquor volume that can be used without relief 
pull-over of liquor, the more uniform the pulp from top 
to bottom of the digester. 

With these points in mind it is shown how the chip 
moisture variations may be corrected by two _ pro- 
cedures: first by maintaining a definite ratio of chip 
moisture to moisture-free wood. Second by maintaining 
a definite ratio of digester liquid volume (chip moisture, 
white and weak black Jiquor volume) to moisture-free 
wood. 


Computing a Definite Ratio of Chip Moisture to Moisture- 
Free Wood 

Table II is a recast of Fig. 1 with additional data. 
In Table II the moisture was computed at each digester 
wet chip charge to cubic feet water and reported in 
column E. The cubic feet of water divided by 1000 
pounds of moisture-free chips per digester charge will 
give column F, the ratio of cubic feet of moisture to 
1000 pounds of moisture-free wood. This ratio at a 
digester wet chip charge of 50,000 pounds is 10.70; as 
the chip moisture increases this ratio increases, and at a 
digester wet chip charge of 80,000 pounds the ratio is 
17.44. 

It was desired to maintain a ratio of 15.93 cubic feet 
of chip moisture per 1000 pounds of moisture-free 
chips. Multiplying column C by 15.93 will give column 
G, the cubic feet moisture that the chips should have to 
maintain a definite ratio of moisture to moisture-free 
wood. Column E subtracted from column G will give 


80 


75 


70 


65 


60 


POUNDS WET CHIP CHARGE 


S}5) 


SCALE WEIGHT - THOUSAND 


50 
Ay 30 3| 325) oS te 36) {3/7 Soa 
THOUSAND POUNDS MOISTURE FREE CHIPS 


B 20 225 250 277 302 330 355 380 405 
THOUSAND POUNDS MOISTURE IN CHIPS 


C 400 420 438 456 470 485 497 S507 S5I6 
PERCENT MOISTURE IN CHIPS 


Fig. 1 


column H, the cubic feet of moisture correction to be 
made up with weak black liquor. Column I is the 
inches of corrected weak black liquor from the measur- 
ing tank (9.32 cubic feet per inch). Column J is the 
addition of column I to a fixed 142 inches of white and 
weak black liquor volume at 72,000 pounds of wet chip 
digester charge. Column K is the white and weak 
black liquor converted to cubic feet. Column L is the 
total digester liquid volume (chip moisture, weak black 
and white liquor). Column M is the cubic feet of di- 
gester liquid volume per 100 pounds of moisture-free 
wood, which shows that this method does not give a 
definite ratio of digester liquid volume to moisture-free 
wood. However, this method compensates for the chip 
moisture in the sense that a definite ratio of chip mois- 
ture to moisture-free wood is maintained. 


Computing a Definite Ratio of Digester Liquid Volume 
(Chip Moisture, Weak Black and White Liquor Volume) 
to Moisture-Free Wood 

It was desired to maintain 52.576% of the moisture- 
free wood as the total digester liquid volume. Column 
C multiplied by 52.576% will give column N, the cubic 
feet total digester liquid volume. Subtracting the cubic 
feet of chip moisture, column E, from column N will 
give column O, the cubic feet of white and weak black 
liquor volume. Column P is the conversion of column 
O to inches of white and weak black liquor volume from 
the measuring tanks. Column R is the cubic feet di- 
gester liquid volume per 100 pounds of moisture-free 
chips. This method of computing moisture correction 
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shows that a definite ratio of digester liquid volume to 
moisture-free wood can be obtained. 


DESIGNING COOKING TABLES 


From the results in Fig. 1 and Table II cooking 
tables were designed so as to maintain a close control of 
the ratio of chip moisture to moisture-free wood and 
provides a close control of the ratio of active alkali to 
moisture-free wood. 

The cooking tables used in conjunction with the 
weighing device are composed of two separate charts. 


| In the mill each chart is mounted in glass frames 18 by 


|— 21 inches with horizontal and vertical slides so as to 
» read at the index. 

Table III, titled ‘Corrected Cooking Tables,” is 
composed of cooking tables 0 to 30. Each corrected 
cooking table corresponds to a definite number of 
pounds of active alkali as sodium hydroxide, the base 
charge being 5600 pounds of active alkali as NaOH at 
zero corrected cooking table and each successive table 
an increment of 75 pounds of alkali. The white cooking 
liquor is analyzed for active alkali (4) by titrating with 
1.0 N hydrochloric acid. The milliliters of active alkali 
test and the corrected cooking table gives the inches 
of white liquor to use from the measuring tank. Tables 
III and IV are abbreviated to conserve space. 

Table IV, titled “Specified Cooking Tables,” is com- 
posed of Specified Cooking Tables 0 to 30. Each speci- 
fied cooking table corresponds to a definite chemical 
treatment, the base treatment, being 15.4% at zero 
specified cooking table and each successive specified 
cooking table an increment of 0.2%. The chemical 
treatment is based on the moisture-free chips and the 
active alkali as NaOH. On the left vertical side of 
Table IV is the scale weight in thousands of pounds of 
wet chips. Applying the digester wet chip weight to 
Fig. 1, the moisture-free chips may be estimated. 
Therefore, the wet chip weight will represent definite 
amounts of moisture-free chips. The pounds of mois- 
ture-free chips multiplied by the chemical treatment, as 
shown horizontally at the bottom of Table IV, will give 
the pounds of active alkali to use for each scale wet chip 
weight. In order to simplify the chart, the pounds of 
alkali were changed over to corrected cooking tables by 
the substitution for the pounds of alkali the nearest 
corrected cooking table as shown horizontally on top of 
Table III. The corrected liquor volume, weak black 
and white liquor, is shown vertically on the left-hand 
side of Table IV. 

Since the cooking tables will depend on the final scale 
chip weight, the amounts of liquors being charged by 
the automatic measuring instruments are stopped ap- 
proximately 10 inches short of a full digester charge. 


Table III 
— Corrected cooking tables——_—__—_ 
Active 9 10 1 12 13 14 15 
alkali ——————Pounds active alkali as NaOQ HWY 
test, 6275 6350 64265 6500 6575 6650 6726 
ml. Inches white liquor from measuring tank 
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Table IV 


Corrected Thousand 


liquor pounds — —Specified cooking tables ————~ 

volume, wet Le NS 14 16 16 18 
in. chips »§| —— —Corrected cooking , tables 

147 65 7 8 9 10 11 12 13 
147 66 8 9 10 11 12 12 13 
146 67 9 10 10 il 12 13 14 
145 68 9 10 11 12 13 14 15 
144 69 10 11 12 13 14 14 15 
143 70 11 ial 12 13 14 15 16 
143 all iil 12 13 14 15 16 7 
142 72 12 13 14 15 16 17 18 
141 73 13 14 15 16 17 18 18 
140 74 13 14 15 16 17 18 19 
139 75 14 15 16 17 18 19 20 
139 76 5) 16 17 18 19 20 21 
138 UE 15 16 17 18 19 20 21 


18.0 18.2 18.4 18.6 18.8 19.0 19.2 


Chemical treatment based on active alkali as 
NaOH and m.-f. wood 


As soon as the digester is full of chips, the chip weight 
and cooking tables determine the final inches of cooking 
liquors to use from the measuring tanks. 

In the system of using two charts and chip weight, the 
last 10 inches of white and weak black liquor were run 
in after the digester was loaded full of chips. While the 
digester loaders replace the cap on the digester, the 
balance of the cooking liquors are added. Therefore, no 
delay is experienced. 

In Table IV, cooking on specified cooking table 14 
with a digester wet chip charge of 70,000 pounds will re- 
quire a corrected cooking table of 12 and a corrected 
total liquor volume of 143 inches (derived from Table 
II column J). 

Applying the corrected cooking table of 12 to Table 
III and the white liquor testing 16.8 ml. of active alkali 
will give 83 inches of white liquor to use from the 
measuring tank. Subtracting the 83 inches of white 
liquor volume from 143 inches of corrected total liquor 
volume will give 60 inches of weak black liquor to use 
from the measuring tank. 


CONCLUSIONS 


The results of Fig. 1 and Table II indicated that with 
increasing chip moisture the chips become heavier and 
pack more moisture-free wood per digester charge. 
This causes the ratio of chip moisture to the moisture- 
free chips to increase. 

It is shown how cooking tables can be designed with 
the aid of a weighing device so as to secure a close con- 
trol of the ratio of active alkali to moisture-free wood 
and a discussion of two methods of correcting for mois- 
ture. First, by maintaining a close control of the ratio 
of chip moisture to moisture-free wood; second, by 
maintaining a close control of the ratio of total digester 
liquid volume (chip moisture, weak black and white 
liquor volume) to moisture-free wood. 
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Effect of Urea and Related Compounds on the Mechanical 


Properties of Paper 


HENRY D. FISHER 


The plasticizing action of ureas and formamides has been 
definitely shown to be due to the effectiveness of the plas- 
ticizer molecules themselves, and not to any hygroscopic 
characteristics of the materials. A study of the effect of 
ureas and formamides on the load-elongation properties 
of an alpha sheet has shown that, like water, these materi- 
als reduce the tensile strength and elastic modulus of a 
sheet while enhancing its ability to flow under stress. The 
urea type of plasticizer has been shown to form bonds with 
the cellulose—probably hydrogen bonds between the urea 
earbonyl group and the cellulose hydroxyl groups. The 
formation of this bond is believed to satisfy reactive hy- 
droxyl groups on the cellulose which would otherwise be 
involved in moisture sorption, so that one of the effects of 
the initial increments of a urea additive is a reduction of 
the moisture content of the sheet. The effectiveness of 
the urea plasticizers is probably due to their ability to re- 
duce in number and strength the secondary cohesive forces 
which are largely responsible for the mechanical strength 
characteristics of the fiber-to-fiber bonds and the fibers in 
a sheet. The presence of these additives in the cellulosic 
structure is believed to maintain the cellulose in a state of 
dry swelling by a mechanical separation of cellulosic chains 
or chain bundles. The importance of the molecular size 
of the plasticizer molecule in determining its ability to 
prevent the deswelling of the cellulosic sheet on drying has 
been demonstrated. In addition to its effect on the man- 
ner in which a sheet reacts to stress, urea has been shown 
to reduce the shrinkage forces set up in a sheet during dry- 
ing. 


Iv HAS been a rather general belief in the paper 
industry that, in order to flexibilize a sheet of paper, an 
additive compound must have hygroscopic properties 
which enable it to bring water into the sheet. The 
close relationship between the hygroscopic powers and 
the plasticizing effectiveness of the usual paper soften- 
ers has been emphasized by many authors in the field. 
Pike (1) was the first to report that small amounts of 
such plasticizers as glycerin and invert sugar actually 
decrease the moisture content of paper when they are 
added to a sheet. Connor and Nadelmann (2), Me- 
Pherson (3), and Nethercut (4) also found that the 
plasticizing action of some softeners could not be wholly 
explained on the basis of their hygroscopicity. The 
work of these authors strongly suggests that plasticizer 
molecules are effective per se, and that the effect of 
any hygroscopic moisture is supplemental to the effect 
of the plasticizer molecules themselves. 

Connor and Nadelmann (2) visualized a paper plas- 
ticizer as being a polar molecule whose reactive group 
could be firmly attached to the solid face of the fibers 
with its less reactive, nonpolar end at a steep angle to 
the face. The bonding strength of the sheet was re- 
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duced, they believed, by the “boundary lubrication” 
provided by this monomolecular layer or partial layer 
of plasticizer molecules attached to the face. This 
lubrication effect would occur because the attraction 
between the molecules of lubricant would be less than 
either the attraction between solid faces or the at- 
traction between the solid face and the polar end of the 
molecule. These authors also held that, by the same 
process of adsorption, the plasticizer molecules enter 
the fiber and cause a fiber swelling which results in re- 
duced fiber stiffness. 

McPherson (3) showed that treatment with glycerin 
reduced the internal friction of a sheet of paper, as well 
as its tensile strength and its flexural rigidity. His 
data on the effect of glycerin on the thickness and the 
moisture-vapor sorption hysteresis of treated sheets led 
him to believe that glycerin entered the cellulosic struc- 
ture and kept it in a semiswollen state. He concluded 
that the effect of glycerin on paper is the result of a 
weakening of the fiber-to-fiber bonds by this swelling 
mechanism. 

Nethercut (4) studied the effect of various plasticizers 
on the dynamic stiffness of rayon filaments, ramie fibers,. 
and ramie sheets. Although he found that fiber stiff- 
ness was reduced by most of the plasticizers, he con- 
cluded that the reduction in sheet stiffness caused by 
plasticizing was due largely to the changes occurring 
in the fiber-to-fiber bonds. 

Seemingly contradictory conclusions were reached by 
Reed (5) and Speel (6) on the effect of the molecular 
size of the plasticizing molecule. Reed reported that 
the plasticizing action of a series of aliphatic esters of 
gluconic acid increased with the size of the esterifying 
alcohol molecule, whereas Speel found that increasing 
the chain length of the polyaleohols decreased their 
plasticizing effectiveness on paper. 

Ott (7), in generalizing on the action of plasticizers 
for cellulosic derivatives, viewed plasticizing as a sol- 
vation of the polymer chains which increases the aver- 
age distance between them and thus reduces the forces 
acting between neighboring molecules. The reduction 
of cross-linking forces serves to increase the material’s 
flexibility by increasing the amplitude of the internal 
movement of the chains. Craver (8) agreed with Ott 
in that he considered plasticizers to be high boiling 
solvents which replace polymer-polymer bonds with 
polymer-solvent bonds. Liebhafsky, Marshall, and 


Verhoek (9) also considered the plasticizing of polyvinyl | 


chloride to occur along these lines. 

Baker, Fuller, and Pape (10), in their work on cellu- 
lose acetate, concluded that a lower elastic modulus 
resulted when the high interchain forces resulting from 
the hydrogen bonding of residual hydroxyl groups were 
used in bonding a plasticizer. Meyer (11) has stated 
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that forces acting between cellulosic hydroxyl groups 
can be diminished by intermicellar swelling agents. 
Nickerson (12), likewise, believed that water, and 
possibly other plasticizers, accomplished the ruptur- 
ing and weakening of the —OH. . .O— cross linkage in 
cotton by combining with and deactivating hydroxyl 
groups and by increasing molecular distances so that 
the residual valence forces are greatly reduced in 
potency. 

In recent years urea has found increasing use as a 
plasticizing and softening agent for paper. The litera- 
ture contains a number of instances where the use of 
urea (or materials closely resembling urea in structure) 
has been patented for the plasticizing of cellulosic 
sheets (13-16) and paper (17-21). 


OBJECT OF THE INVESTIGATION 


Despite its technological importance to the paper in- 
dustry, the action of urea on paper has never been 
comprehensively investigated.* The plasticizing ac- 


tion of urea is of particular interest from the theoretical — 


standpoint, because urea lacks the hygroscopic charac- 
teristics generally associated with paper plasticizers 


and because it probably lacks a hydroxyl group which . 


some investigators (2) have felt is a prerequisite for 
plasticizing ability. It is possible, of course, that urea 
undergoes a tautomeric keto-enol shift to produce an 
enolic hydroxyl group. For both practical and theoreti- 
cal reasons, therefore, the study of the mechanism of 
urea-plasticizing seemed justified. 

The load-elongation (LE) curve was selected as the 
means by which to evaluate the effect of the ureas on 
the mechanical properties of paper. Recent investiga- 
tions of the LE characteristics of paper have indicated 
that these properties are tools of great potential utility 
in furthering the understanding of the mechanical be- 
havior of paper. For a review of the work in this field 
the reader is referred to a recent paper by Van den 
Akker (22). In the present study of plasticizing it was 
felt that the LE curve would give more information of 
fundamental significance than any other single physical 
test. At the same time, it was hoped that the data 
obtained might aid in the understanding of the signifi- 
cance of the various LE properties of paper and the 
manner in which they are affected by changes in the 
sheet. 

The work undertaken actually included: (1) a study 
of the effect of urea and a few related compounds on the 
LE curve of alpha pulp handsheets and the effect of 
varying humidity conditions on the LE characteristics; 
(2) a study of the effect of urea on other related sheet 
properties; and (3) a study of the effect of substitution 
in the urea molecule on its ability to alter the visco- 
elastic properties of paper. 


METHODS AND PROCEDURES 


The sensitivity of the LE curve to variability in hand- 
sheets, coupled with the difficulty of reproducing the 
beating cycle of a pulp, made it necessary to produce 
all the handsheets for testing at one time. Accordingly, 
a large number of handsheets was prepared by the 
standard method (23) from an alpha pulp beaten to a 

* Borje Steenberg presented a paper entitled ‘‘Preliminary results on the 
nature of the paper bond by studies of softening with amides” at the Funda- 


mental Research Conference in Quebec, P. Q., May 31, 1950, which was not 
available to the author. 
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Schopper-Riegler freeness of 640 ml. From these about 
300 standard sheets were selected which met visual 
cleanliness and formation standards, and whose basis 
weights and densities fell within the limits: basis 
weight, 61.3 to 62.3 pounds (25 X 40—500); density, 
0.732 to 0.755 gram per cc. The accepted sheets were 
then made up into testing groups of four sheets so that, 
in any one group, the means of the basis weights and 
the densities of the sheets fell as close to the median of 
the limits as was possible. By this careful sheet prepa- 
ration and selection procedure sheet-to-sheet variability 
in the test results was reduced to the practical mini- 
mum. The various additive compounds were intro- 
duced into the standard sheets (which were stored at 
50% R. H. and 73°F. prior to use) by soaking the sheets 
in solutions of the compound. After being pressed 
between blotters for three minutes at 50 p.s.i., the 
sheets were dried on plates in the established manner 
(23). In all instances where the additive was water 
soluble, the material was applied to the sheet from aque- 
ous solution. In a few specific instances it was neces- 
sary to apply the materials in 95% ethyl alcohol be- 
cause of their insolubility in water. 

Sheets which were tested at 73°F. at humidities other 
than 50% R. H. were conditioned in long polyethylene 
sleeves through which passed a stream of properly con- 
ditioned air. After the samples had reached moisture 
equilibrium, the polyethylene sleeves were heat-sealed 
into separate bags, so that each sample was enclosed 
in a water-vaporproof bag containing air at the condi- 
tioning humidity. The samples were then tested with- 
out removal from the bag by clamping the sample 
through the walls of the polyethylene bag. Care was 
taken to have enough accordion folds in the walls of 
the bag that the bag itself required no appreciable load 
to extend to the maximum elongation of the paper 
sample. 

A Baldwin universal tester was used to obtain the 
LE curve of the test strips. A 0-120-pound range air 
cell was used in conjunction with the Tate-Emery load 
indicator to detect changes in the load on the sample 
and to actuate the load-recording mechanism. A 
microformer deflectometer measured the extension of 
the sample and transmitted this information to the 
microformer recording system. 

To test the 2-inch wide test strips, they were inserted 
into the jaws of the instrument which were set at an 
initial span of 4 inches. The sample was extended at a 
constant rate of elongation of 0.05 inch per minute. 
Since it was desired to obtain a LE curve containing a 
deload-load loop, the sample was extended an arbitrary 
0.0625 inch (1.56%) at the constant rate; the jaw 
movement was then reversed and the sample allowed to 
contract at the same constant rate. At the point 
where the sample just lost all its load, jaw movement 
was again reversed, and the sample extended to failure 
at the same rate of elongation of 0.05 inch per minute. 

All the treated samples tested were analyzed immedi- 
ately after the test for additive content and moisture 
content. Additive content was determined by a modi- 
fied Hengar Kjeldahl nitrogen analysis which combined 
the distillation and titration methods of Wagner (24) 
and Ma and Zuazaga (25). Since some additive com- 
pounds which were volatile or were subject to decompo- 
sition at elevated temperatures were used, the Karl 
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Fischer moisture reagent was employed for the mois- 
ture analyses. The split reagent procedure of Johan- 
sson (26) was used in conjunction with a modified 
McKinney and Hall (27) titrimeter. All moisture con- 
tents and additive contents were expressed on the basis 
of the dry, additive-free cellulose. 


DASHPOT 


Fig. 1. Mechanical model for strain-hardened paper 


Water-vapor sorption measurements were made by 
the convenient apparatus described by Wink (28). 
The tearing strength of paper was determined accord- 
ing to the standard procedure (29). The zero-span 
tensile strength measurements were made in accordance 
with a prescribed procedure (30), utilizing the most re- 
cent modification of the zero-span jaws to be developed 
at The Institute of Paper Chemistry. 


Analysis of the Load-Elongation Curve 


In stress-strain work on visco-elastic materials, many 
workers have found it convenient to describe the be- 
havior of the materials in terms of hypothetical models 
built up of elastic springs and viscous dashpots. This 
type of analysis has proved to be particularly useful 
as an aid in the separation of the elastic and the rheo- 
logical characteristics of the material. However, the 
fact that a model may be used to satisfactorily explain 
the form of a stress-strain curve does not, in itself, 
mean that the elements of the model have submicro- 
scopic counterparts in the structure of the material. 
This is particularly true of a substance as complex 
structurally as paper, which is made up of a vast num- 
ber of elements, each of which may exhibit visco-elas- 
tic properties and each of which may, therefore, be 
represented by a visco-elastic model. 

The mechanical model of Fig. 1 was used by Eyring 
and Halsey (37) to describe the behavior of rayon fila- 
ments and was found by Ivarsson and Steenberg (82) to 
fit the behavior of mechanically conditioned papers. 
The latter authors have described how the model of Fig. 
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1 acts to form a LE curve of the type shown in Fig. 2. 

In this work the model of Fig. 1 was used as a basis 
for the analysis of the LE curve. The methods of 
graphical analysis introduced by Ivarsson and Steen- 
berg (32) and described more fully in later papers 
(33, 34) have been utilized. A brief discussion of the 
various values taken from a typical LE curve of the 
type shown in Fig. 2 will serve to acquaint the reader 

_with these quantities. 

(1) The tensile strength of the standard 2-inch wide 
test strip expressed as pounds is @ in Fig. 2. 

(2) The total elongation of the sample at failure (6) 
is expressed as a percentage of the total length and 
termed stretch in this paper. 

(3) The initial slope of the LE curve (c/d) is ex- 
pressed in pounds per mil; and for the constant cel- 
lulosic cross section of all the test strips, this is pro- 
portional to the Young’s modulus of the strip. If the 
model of Fig. 1 is allowed to represent the standard 2- 
inch test strip tested at 4-inch span and having the 
standard cellulose cross section, then the initial slope 
may be equated to K; + Ko. 

(4) The slope of the latter linear or near-linear por- 
tion of the curve will be termed the final slope and will 
be equated to the spring constant Kz of the model. 
The final slope is e/z in Fig. 2, and has the units of 
pounds per mil. 

(5) The value of the series spring constant K, of the 
model in Fig. 1 is readily seen to be equal to the initial 
slope less the final slope. Since this value accounts 
for about 90% of the initial slope value, the behavior 
of the initial slope value is generally the same as that 
of the series spring constant K,. Only the values for 
K, and K, will be given in this paper. The reader who 
is particularly interested in the behavior of the Young’s 
modulus of the cellulose may add the two values to ob- 
tain the initial slope value. 


= 


_-77 “2K, SPRING LINE 


| 


LOAD, POUNDS 


< b 
ELONGATION, INCHES 
Typical load-elongation curve for paper 


Fig. 2. 


(6) Andersson, et al. (34), have shown how it is 
possible to use the model of Fig. 1 to determine the 
relative viscosity of the dashpot fluid during the region 
of the curve where dashpot movement is occurring. 
By suitable graphical analysis of the LE curve it is 
possible to isolate values for the rate of dashpot flow 
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and the force required to cause that rate of dashpot 
flow at a given point on the LE curve. From these two 
quantities it is possible to calculate a relative viscosity 
value for the dashpot fluid. Of particular interest is 
the limiting relative viscosity of the dashpot fluid in 
the region where the rate of dashpot flow is equal to 
the rate of elongation. It turns out that the force on 
the dashpot required to cause this rate of flow is equal 
to the quantity, f, in Fig. 2, which is the distance be- 
tween the LE curve and a suitably drawn spring line. 
This quantity will be termed the limiting viscous load 
or the f value. For a given cellulosic cross section and 
a given strip length it is proportional to the limiting 
relative viscosity of the dashpot fluid during the region 
of constant rate of dashpot flow. 


EXPERIMENTAL RESULTS 
Distribution of Urea Through a Handsheet 


An investigation of the distribution of urea through 
some typical urea-treated handsheets by a Scotch tape 
stripping method showed that, regardless of whether 
a sheet was dried for 2 hours or 2 days, the center of 
the sheet contained more urea than the surface regions. 
In some instances, the center of the sheet was found to 
have nearly double the urea content of the edges. 
This may be interpreted as evidence that at least a 
major portion of the urea migrates with the free water 
in a sheet until the water is evaporated and, therefore, 
is not selectively sorbed by the cellulose in the presence 
of an excess of water. This conclusion is further sup- 
ported by the fact that the urea can be quantitatively 
washed from a pulp pad with a minimum of washing. 
Therefore, if a cellulose-urea bond does form, it probably 
forms at a point in the drying where the cellulose is 
giving up its bound water to the air. 


Effect of Urea on the Cellulose-Water Relationship 


Careful determination of the water-vapor sorption 
isotherm for crystalline urea showed that, at relative 
humidities below 65%, urea sorbed less than 0.02% 
moisture. At 80% R. H., however, urea was deliques- 
cent. The water-vapor sorption isotherms for urea- 
treated pulps conclusively demonstrated that the initial 
increments of urea in a pulp decrease its moisture con- 
tent at relative humidities below 50%. As the relative 
humidity increases, however, the moisture contents of 
the treated pulps rise until, in the 60 to 80% R. H. 
region, they exceed that of the untreated pulp. The 
point at which the treated pulp isotherm crosses the 
untreated pulp isotherm was found to occur at a lower 
humidity the higher the urea content of the pulp. 

Measurement of the area of the moisture vapor sorp- 
tion hysteresis loop for urea-treated and untreated 
pulps showed that a 3.7% urea content pulp had a loop 
area only 85% of that of the alpha pulp, whereas a 
7.7% urea content pulp hysteresis loop had an area 
only 73% of that of the untreated pulp. 

These results indicate that urea, like glycerin (3), 
actually forms a bond with certain reactive cellulose 
groupings which normally sorb moisture. It is be- 
lieved. that urea in aqueous solution enters into the 
fibrous structure of paper when it is in a state of inter- 
micellar swelling and remains behind when the water 
is evaporated to keep the cellulose in a state of partial 
dry swelling. The maintenance of this dry-swollen 
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state prevents the formation of interchain cross link- 
ages which are responsible for at least a part of the 
hysteresis effect. 


Effect of Urea on Sheet Shrinkage During Drying 


An alpha pulp sheet dried from 10% urea solution 
was found to exhibit considerably less shrinkage on 
drying than one dried from water. To investigate the 
role of the urea during the drying of a sheet, measure- 
ments were made on the shrinkage tension developed 
in resoaked sheets dried at constant length from water 
and from a 10% urea solution. The shrinkage tension 
was measured by using a 0 to 12-pound range air cell 
in the Baldwin instrument, and the drying curve of the 
strip was obtained by determining the moisture con- 
tent of control samples hanging near the test strip. 
The duplicate samples run in both instances showed a 
good reproducibility of the shrinkage tension-moisture 
content curves despite the relative crudity of the drying 
determination. 


Table I gives the data obtained on the development 
of shrinkage tension in sheets dried from water and 
10% urea. The data show that the presence of the 
urea reduced both the maximum shrinkage tension at- 
tained before the rate of stress relaxation equaled the 
rate of shrinkage tension development, and the shrink- 
age tension of the sheet at any given moisture content 
level. The most striking difference between the two 


Table I. Effect of Urea on the Development of Shr ieee 
Tension During Drying 
Shrinkage tension, lb./2-inch strip at a moisture content 
Sheet (dry pulp basis) of: 
dried 60 50 40 30 20 15 12 10 9 
from % % Yo YW To Jo 7 Too 
Water 0.08 0.37 0.83 1.63 2 3.76 4.34 5.05 6.04 
10% Urea 0.00 0.14 0.39 0.86 1 2.38 3.01 3.70 4.10 


sheets, however, occurs at moisture contents below 
12%. In this region the extremely rapid rise in shrink- 
age tension exhibited by the normal sheet does not oc- 
cur in the urea-soaked sheet. Since data obtained on 
the development of tensile strength during the drying 
of a resoaked sheet from water did not indicate any 
rapid rise in tensile strength (and hence, by inference, 
bonding strength) in this moisture content region, it 
must be assumed that the sharp rise in shrinkage ten- 
sion of the water-soaked sheet was due to a final shrink- 
ing, twisting, or coiling tendency of the fibers. The 
presence of the urea either modified this final fiber 
shrinkage very considerably, or else so weakened the 
fiber-to-fiber bonds that they were unable to stand up 
under the resulting shrinkage stresses. 

The effect of the urea during the drying of a sheet is 
probably the result of several actions: (1) the urea 
may reduce the extent to which the deswelling of the 
fibers occurs by its very presence in the intermicellar 
regions; (2) the urea may reduce the strength or the 
number of the internal cohesive bonds formed in the 
drying fibers and, thus, facilitate the flow of molecular 
chains or micelles past one another to relieve shrinkage 
stresses; or (3) the urea may reduce the strength of 
the fiber-to-fiber bonds and enhance their ability to flow 
under stress, so that the bonds, also, are capable of 
relieving some of the shrinkage stresses set up in the 
sheet. 
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It is of interest to note that the data of Table I are 
not in agreement with the findings of Lyne and Gallay 
(35) who found that freshly formed bleached sulphite 
and groundwood handsheets developed practically all 
their shrinkage tension before drying to a moisture 
content of 25%. 


Effect of Urea on the Load-Elongation Curve at 50% R. H. 


The average values obtained from the LE curves of 
sheets treated with varying amounts of urea and tested 
at 50% R. H. in groups of four are given in section A of 
Table II. The initial effect of the urea is seen to be a 
reduction in the tensile strength, the two elastic moduli 
(K, and K.), and the f value, and an increase in the ex- 
tensibility of the sheet. It will be remembered that 
the initial slope value generally behaves in the same 
way as the series spring constant K,. The permanence 
of the effects reported has not been investigated. _How- 
ever, it is believed that the nature of the changes is 
such that no fugitive effects would normally be ex- 
pected. 

Since this action of urea is typical of the action of 
water and all the other urea compounds investigated, 
it seems justifiable at this point to define the term plas- 
ticizer in terms of an additive’s effect on the load- 
elongation curve for paper. In connection with this 
work the term plasticizer will henceforth be used to 
denote a compound which reduces the tensile strength 
and elastic moduli of a sheet and which improves the 
flow properties of the sheet as evidenced by a decrease 
in the limiting viscous load (f). The behavior of the 
stretch value on plasticizing does not always follow 
the trend shown by urea in Table II and, therefore, 
generalization concerning the behavior of stretch on 
plasticizing is hazardous. 


Table II. Effect of Urea on the Load-Elongation Proper- 
ties 
Urea Series 
content Final spring 
(dry pulp Tensile slope constant 
basis), strength, (Ke), Ki, value, Stretch, 
% lb./in. lb./mil 1b./mil lb. % 
Section A—Actual Values 
0 20.9 0.14 1.33 lh 2.87 
2.8 20.1 0.14 i. 22¢ 16.2 2.99 
5.3 19.2 0.14 1.18 14.8 322 
9.5 Iie 0.13 0.94 12.4 3.63 
15.4 14.7 0.11 0.57 8.5 4.39 
18.7 12.8 0.10 0.45 6.2 4.69 
23.4 14.7 0.12 0.64 03 4.98 
34.2 iff 3 0.15 0.74 HY 4.52 
Urea Adjusted 
content Adjusted series 
(dry pulp Bonding Adjusted final spring Adjusted 
basis), strength tensile slope constant f 
% factor strength Ke Ky value 


Section B—Values Adjusted to Common “Bonding Strength’’ 


0 0.407 51.2 0.34 3.27 43.5 
2.8 0.391 51.2 0.36 3.26 41.4 
5.3 0.369 52.1 0.37 3.20 40.1 
9.5 0.332 52.7 0.40 2.83 37.3 
15.4 0.296 49.7 0.38 1.92 28.7 
18.7 0.259 49 4 0.38 1.73 23.9 
23.4 0.315 46.5 0.37 2.04 23.2 
34.2 0.372 46 .4 0.39 1.99 21.2 


It will be noted from the data of section A, Table IT, 
that, above a urea content of 18.7%, the plasticizing 
action of the urea is reversed. Tensile strength, the 
elastic moduli, and f all begin to increase. It is be- 
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lieved that, at this point, the urea has saturated the 
cellulose aul that, as a result, free urea has crystal- 
lized in and Sanne the fibers during the drying process 
in such a way as to impart greater rigidity and strength 
to the sheet. This crystallization effect was also 
noted in other sheets treated with urea-type additives. 
It was observed at high urea concentrations by Nether- 
cut (4) in his work on rayon filaments. 

_ A complete graphical analysis of some of the LE 
curves of urea-treated sheets was carried out by the 
method of Andersson, et al. (34). The family of 
curves which was obtained when relative viscosity was 
plotted against the load on the dashpot showed that, 
with increasing urea content, both the initial viscosity 
of the dashpot fluid and the final limiting relative vis- 
cosity of the fluid are reduced. The breakdown of vis- 
cosity also occurred at a lower load when more urea 
was present in the sheet. 


Effect of Urea on Tearing Strength and Zero-Span Tensile 
Strength 

The internal tearing strength and the zero-span ten- 
sile strength of urea-treated papers were determined at 
50% R. H. with the results shown in Table III. It is 
obvious that treatment of a sheet with urea has very 
little effect on its tearing strength. Statistical treat- 
ment of the data did show, however, that the initial 
decrease and the subsequent increase in the region of 
15% urea were statistically significant. 


Table III. Tearing Strength and Zero-Span_ Tensile 


Strength of Urea-Treated Handsheets 


Strength property —— Urea content of sheet (dry pulp basis), %——~ 
, 0 


258) Os OO LO nL Oia? 23’ 4 34.2 


Tearing strength, 


g./sheet 92.8 91.7 90.1 93.3 95.5 89.6 90.7 85.3 
Zero-span tensile 


strength, Ib./in. 51.2 51.2 52.1 52.7 49.7 49.4 46.5 46.4 


Statistical treatment of the zero-span tensile strength 
data showed that the initial rise in strength could not 
have occurred by chance more than 1% of the time. 
In other words, zero-span tensile strength probably does 
increase slightly when small amounts of urea are added 
to the sheet. Since the introduction of urea into the 
sheet may change such variables as the effect of clamp- 
ing on the fibers in the nip, it is not possible to definitely 
state from these data that fiber strength is increased 
by urea plasticizing. However, it does seem obvious 
that fiber strength, as measured by the zero-span ten- 
sile strength test, is not significantly reduced by the 
first increments of urea in the sheet. Presumably the 
urea sufficiently reduces internal cohesive forces in the 
fibers to allow a more uniform distribution of stress 
between individual molecular chains or bundles of 
chains. The improvement of stress distribution has 
previously been advanced as an explanation for the 
increase in the tensile strength of cotton fibers when 
ae are plasticized with moisture (36-38) and glycerin 

8 

The immediate inference to be drawn from the zero- 
span tensile strength data is that the major cause of the 
decrease in actual tensile strength with urea plasticizing 
is the weakening of the fiber-to-fiber bonds. This 
does not necessarily imply, however, that the major 
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cause of decreased elastic moduli or increased flow prop- 
erties also lies in the fiber-to-fiber bonds since, in the 
case of cotton fibers, it is known that fiber tensile 
strength increases under conditions which lower fiber 
rigidity. 

The ratio of the actual tensile strength to the zero- 
span tensile strength has been used as an index of 
bonding strength, since it is presumably a measure of 
the ability of the bonds to realize the ultimate tensile 
strength attainable in a sheet if failure were caused only 
by fiber rupture. If the values for some of the proper- 


| ties of urea-treated sheets are adjusted to a unit bond- 


ing strength by the use of this bonding strength factor, 
it should be possible to obtain some idea of the mag- 
nitude of the role bonding strength plays in altering 
these properties. This has been done in section B of 
Table II, where the various values from section A of 
the same table have been “adjusted” to a common 
bonding strength by division by the bonding strength 
factor. 

Section B of Table II shows that the bonding strength 
factor decreases to a minimum value of less than 65% 
of its original value at a urea content of 18.7%. There- 
after, it rises to about 90% of its original value because 
of the crystallization phenomenon. 

It is seen that the changes in tensile strength and 
final slope occurring at low urea concentrations may be 
almost completely explained on the basis of the bond- 
ing strength change. 

In the case of the series spring constant K,, however, 
some factor or factors equally as important as bonding 
strength changes are operating to reduce the value of 
Ky. It is presumed that this factor is the flexibilizing 
of the fibers. The fact that the adjusted K, value 
increases after the crystallization point is reached gives 
support to this view. The slow drop in the adjusted 
K, value with the first small amounts of urea might be 
interpreted as an indication that a certain minimum 
amount of urea must be present in the structure before 
its flexibilizing effect on the fibers is comparable with 
its effect on the fiber-to-fiber bonds. In view of the 
probable highly disordered nature of the cellulose units 
involved in the fiber-to-fiber bond, it seems logical that 
this region would be more immediately sensitive to 
small amounts of plasticizer than the more ordered, 
amorphous portions of the fiber. 

The adjusted f value decreased throughout the entire 
urea content range investigated. The changes in 
bonding strength, therefore, are insufficient to explain 
even a major part of the changes in this property. It is 
interesting to note that, although bonding strength and, 
presumably, fiber stiffness increase in the region of 
crystallization, the factor operating to reduce the flow 
properties continues to effect a decrease in the f value 
in this region. It seems possible that the degree of 
dry swelling of the fiber and the bonds is of importance 
here, since dry swelling will probably continue to in- 
crease even in the region of crystallization. 

The above discussion is not intended to prove that 
bonding strength does or does not account for changes 
in specific sheet properties. Obviously other factors 
which change to the same extent and in the same man- 
ner as bonding strength may be responsible for the par- 
ticular changes occurring in the sheet property. It is 
of interest, however, to note that the values of Ay and 
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f change considerably more on plasticizing than does 
the bonding strength, whereas the tensile strength and 
K, change to about the same extent as the bonding 
strength. 


Comparison of the Effect of Ureaon Properties at 50% R. H. 
and 11% R. H. 

Some of the urea-treated sheets tested at 50% R. H. 
were conditioned at 11% R. H. and 73°F. and tested 
at this humidity level. From these data, a comparison 
of the plasticizing effectiveness of the compound at the 
two humidity levels was possible. The plasticizing 
effectiveness of the urea at any given urea content with 
regard to any such property as tensile strength was 
taken to be the difference between the tensile strength 
of the treated sheet and that of an untreated sheet dried 
from water to the same moisture content as the treated 
sheet. The data on the untreated sheets were obtained 
by investigating the effect of moisture on the LE quan- 
tities of the standard sheets in a series of experiments 
which will not be discussed here. The absolute differ- 
ence in strength properties between the treated and the 
untreated sheets was compared at the two humidity 
levels, as was the percentage difference which was ob- 
tained by expressing the absolute difference as a per- 
centage of the untreated sheet’s value. Unfortunately, 
space limitations do not permit inclusion of these data. 

In general, urea was considerably more efficient as a 
plasticizer at 50% than at 11% R. H. On a percent- 
age basis, urea was almost 100% more effective in re- 
ducing tensile strength at 50% R. H. than at 11% 
R.H. The absolute change in stretch was considerably 
greater at 50% R. H. but, on a percentage basis, the 
urea was roughly equally effective at both humidity 
levels. The effectiveness of urea in reducing the ab- 
solute value of the series spring constant K, was almost 
50% greater at the higher than at the lower humidity. 
Expressed as a percentage of the K, value of the un- 
treated sheet, the urea was twice as effective at 11% 
eer 

The final slope value K, was the only property more 
profoundly affected by plasticizing at the lower humid- 
ity level. Both on an absolute and a percentage basis, 
K, was reduced more at 11% R. H. than at 50% R. H. 
A possible reason for this will be discussed in a subse- 
quent section of this paper. 

The absolute reduction in the f value due to urea was 
almost the same at the two humidity levels. On a per- 
centage basis, the urea was almost 50% more efficient 
at 50% R. H. than at 11% R. H. 

It is of interest to observe that 1,3-dimethylurea, 
which was found to be a better plasticizer at both 50% 
R. H. and 11% R. H. than urea, was found to lose less 
of its tensile strength-, Ay, and f value-reducing powers 
at 11% than urea. This prompts the observation that 
the same properties of an additive which determine its 
plasticizing efficiency at a given humidity level are 
probably of importance in determining how much of 
its efficiency is retained at low humidities. The reason 
for the greater plasticizing efficiency of the 1,3-di- 
methylurea will become apparent when the compara- 
tive data for the various substituted ureas are dis- 
cussed. 


Effect of Some Volatile Additives on Sheet Properties 
A study of the LE properties of soaked sheets dried 
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plasticizer-free from such volatile plasticizers as pure 
formamide, dimethylformamide, and aqueous solutions 
of these compounds showed that the presence of a plas- 
ticizer molecule during the drying of a sheet has a sig- 
nificant weakening or plasticizing effect on the LE 
properties of a sheet. This result was anticipated from 
the study of the effect of urea on shrinkage tension, 
since it is known from the work of Edge (39) and others 
(40) that drying tension may have a very important 
effect on sheet properties. The changes brought about 
in a sheet through the presence of a plasticizer during 
the drying process, however, were found to be secondary 
in importance to the effect of the plasticizer molecules 
on the actual sheet-straining mechanism. 

The fact that volatile plasticizer molecules may be 
sorbed by the cellulose from the vapor phase, with a 
resultant effect on sheet properties, was demonstrated 

_by hanging test strips for a period of 2 months in an 
atmosphere desiccated by phosphorus pentoxide and 
containing formamide vapor. The LE properties of 
these strips tested after reconditioning to 50% R. H. 
showed that a given amount of sorbed formamide was 
even more effective in plasticizing the sheet than the 
same amount of formamide which had been left in a 
sheet dried from pure formamide. The difference be- 
tween the effect of the sorbed formamide and the resid- 
ual formamide was probably due to the stress-relaxa- 
tion which occurred in the hanging strip but which 
could not occur in the sheets dried under restraint from 
pure formamide. The experiment illustrates the point 
that there is nothing unique about the ability of water 
vapor to plasticize a sheet of paper by being sorbed on 
receptive cellulose groupings. 


Comparison of the Effect of Various Ureas and Formamides 
on Paper 

In order to investigate the effect of an alteration of 
the urea molecule by substitution on the effectiveness 
of the compounds in altering the mechanical properties 
of paper, a variety of methyl-, ethyl-, and butyl- 
substituted ureas were applied to standard handsheets 
and the properties of the treated sheets were evaluated. 
No effort was made to evaluate the permanence of the 
observed effects. 


Ideally, a comparison of the effect of various addi- 
tives on the mechanical properties of paper should be 
carried out at a constant moisture content. Because 
of the dehydration effect of the additives on the cellu- 
lose, this would require different humidity conditions 
for each set of sheets. Since this course of action was 
unfeasible, it was decided to do all testing at the stand- 
ard conditions of 50% R. H. and 73°F. and to correct 
for the moisture content of the sheet so that the effect 
of the various compounds could be compared on a uni- 
form basis. In correcting for moisture content changes, 
the effect of an additive was defined to be the relative 
difference between the value of the property in an un- 
treated sheet and that in a treated sheet when both are 
at the same moisture content. For any given sheet 
this moisture content was its equilibrium moisture 
content at 50% R. H. The plasticizing effect of a 
given concentration of additive with reference to any 
one property was taken to be this difference between 
treated and untreated sheets, expressed as a percentage 
of the value of the untreated sheet. 
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It will be seen that, from the above definition, a com- 
pound which, for example, does not alter the tensile 
strength of a sheet but does reduce its moisture content, 
is considered to have reduced the tensile strength. In 


the absence of the additive the same moisture content ~ 


change would have produced an increase in tensile 
strength, so that the additive has, in effect, substituted 
its tensile strength-reducing powers for those of the 
moisture which it displaced. 

The LE properties of the standard sheets at various 
moisture contents were determined by drying sheets 
soaked in water to various humidities under restraint. 
Since all the plasticized sheets were dried to their 
equilibrium moisture content under restraint, it was 
important that the untreated sheets with which they 
were compared likewise reach equilibrium under dry- 
ing restraint. The data thus obtained, when plotted 
against moisture content, gave curves from which the 
properties of a sheet of any moisture content could be 
obtained. 

A list of the substituted ureas and formamides inves- 
tigated and the number of additive concentrations 
studies in each case is as follows: urea, 1,3-dimethyl- 
urea, formamide, and dimethylformamide—8 or more 
points each: 1,1-dimethylurea—6 points; 1,3-diethyl- 
urea and methylurea—4 points each; ethylurea and 
1,1-diethylurea—3 points each; thiourea, tetramethyl- 
urea, 1,3-diethylthiourea, butylurea, 1,1-dibutylurea, 
1,3-dibutylurea, and tetrabutylurea—2 points each. 
Four strips were tested at each additive concentration; 
the average of the test results of the four strips is 
reported. The mechanical property values obtained 
were plotted against additive content, and the tabu- 


lated values were taken from these curves at additive . 


concentration intervals of 25 millimoles per 100 grams 
of dry pulp. These values were then compared with 
the values for an untreated sheet at comparable mois- 
ture contents and the plasticizing effectiveness of the 
given additive content was calculated. 

It is well to bear in mind the fact that, as a general 
rule, the effect of the additive compounds was found 
to be many times that attributable to the relatively 
small moisture content changes brought about by the 
additive. Indeed, it is very probable that the conclu- 
sions to be drawn from this work would not be altered 
if the moisture content changes had been neglected al- 
together. 

In the interests of brevity, the behavior of only seven 
of the substituted ureas studied will be compared in 
this paper. The compounds have been selected so that 
the effect of increased substitution with one substituent 
group—the methyl group—can be seen, and the effect 
of increasing the substituent size can be seen by com- 
paring the 1,3-disubstituted and the tetrasubstituted 
compounds. In all the figures shown for these com- 
pounds (i.e., Figs. 3-7), it should be remembered that 
the shape of the curve is determined by the values cal- 
culated from the original baseline additive content- 
mechanical property curves (not shown). The points 
are put on the curves for the sole purpose of indicating 
the number of experimentally determined points from 
which the baseline curves were plotted. In some in- 
stances the additive range plotted was only a portion 
of the additive content range investigated. 

Because of their largely hydrocarbon nature, the 
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butyl-substituted ureas were not appreciably water 
soluble and it was necessary to apply these compounds 
from a less polar solvent. Ethyl alcohol (95%) was 
selected as the solvent for these compounds. The use 
of alcoholic solutions, and the fact that the formamide- 
treated sheets were obtained by “drying” the sheets 
from the pure compound, made it necessary to modify 
the moisture “subtraction” process for these sheets. 
In each case the additive-free sheet dried from the 
- alcohol or the particular formamide in question was 
taken as the baseline “untreated” sheet. The mag- 
nitude of the moisture effect correction was adjusted 
in proportion to the relative magnitudes of the values 
of the mechanical property of these additive-free, base- 
line sheets and water-dried sheets at the same moisture 
content. 


Undoubtedly, a certain amount of error was intro- 
duced by comparing the effect of additives applied 
from both aqueous and alcoholic solutions. However, 
it was not felt that the magnitude of the error would 
be sufficient to significantly alter the trends found in the 
investigation. A spot-check of a single urea concentra- 
tion applied from both aqueous and alcoholic solutions 
gave good agreement between the two percentage 
plasticizing efficiencies calculated for the different 
properties. For this reason it was felt that an “across 
the board” comparison of all the compounds was justi- 


fied. 


Effect of the Additives on Moisture Content 


Table IV shows the equilibrium moisture contents 
at 50% R. H. of the sheets containing varying amounts 
of the compounds studied. It is immediately obvious 
that the moisture contents of all the sheets decreased 
with the addition of small amounts of additive. Even 
when the compound was hygroscopic, as in the cases of 
| formamide and dimethylformamide, there was an initial 

- competition between the water and the additive for the 
sorbing groups of the cellulose. 

It is widely believed that the sorbed water on cellu- 
lose is held by reactive hydroxyl groups, probably 
through hydrogen bonding. The replacement of 
water by the urea additives strongly indicates that these 
additives are also bonded to the hydroxyl groups. In 
view of the structure of the amide additives, it is very 
likely that they, like water, are also hydrogen-bonded 
to the cellulose. The fact that complete substitution 
of the amide nitrogen atoms does not affect the mois- 
ture-reduction phenomenon strongly indicates that 
the bonding group of the urea molecule is the carbonyl 
group. The possibility that the cellulose-urea bond 
forms through active hydrogen atoms on the amide 
groups or through an enolic hydroxyl group is thus ex- 
cluded. It seems probable, therefore, that the cellulose 
hydroxyl oxygen atom shares its proton with the elec- 


a tronegative carbonyl oxygen of the urea. 


Effect of the Selected Compounds on Sheet Tensile 
Strength 

Figure 3 shows the plasticizing efficiency curves for 
seven of the substituted ureas. Water has been in- 
cluded in the figure for comparative purposes. The 
water content has been calculated from an 8% moisture 
4 content baseline which represents equilibrium condi- 
| tions at 50% R. H. and 73°F. Little change would 
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REDUCTION OF TENSILE STRENGTH DUE TO 


have been noted if a 6% moisture content baseline had 
been chosen. Since the other additives are plasticizing 
a sheet with 6 to 8% moisture content, the moisture 
content baseline chosen seems to be a fair one from 
which to judge the plasticizing effectiveness of water. 
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Fig. 3. The efficiency of the various compounds in reduc- 
ing tensile strength 


1. Water 5. Tetramethylurea 
2, Urea 6. 1,3-Diethylurea 
3. Methylurea 7. 1,3-Dibutylurea 
4. 1,3-Dimethylurea 8. Tetrabutylurea 


It is immediately obvious from Fig. 3 that water has 
comparatively little effect on tensile strength. The 
fact that, on a molar basis, water has a relatively small 
effect on sheet properties (amply borne out by data to 
follow) is in direct contradiction to the widespread 
concept of water as the perfect plasticizer for paper. 
On a weight basis, of course, the effectiveness of water 
may compare more favorably with that of other ma- 
terials. 

Substitution of urea increased its efficiency in reduc- 
ing tensile strength. The more substituent groups in 
the urea, the more effective the compound seems to be- 
come and, at a given level of substitution, its tensile 
strength reducing powers seem to be enhanced by in- 
creasing the size of the substituent group. Complete 
substitution of the amide nitrogen atoms did not have 
a deleterious effect on the initial effectiveness of the 
molecule in reducing tensile strength. This again indi- 
cates that the cellulose-urea bonding mechanism does 
not require active hydrogen atoms or an enolic group 
and points to the carbonyl group as the bonding group. 

Figure 3 strongly indicates that the molecular size 
of the additive molecule plays a major part in deter- 
mining how effective a urea will be in reducing tensile 
strength. It seems probable, therefore, that the abil- 
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ity of a molecule to reduce secondary cohesive forces by 
maintaining the cellulose in a state of dry swelling is of 
importance to the weakening action of a plasticizer. 


Effect of the Additives on the Final Slope (K2) 


Figure 4 compares the efficiency of the seven ureas 
in reducing the final slope value. It is evident from 


o 
{e) 


\ 
ae 


ADDITIVE, % 
On RS 


De) 
O 


REDUCTION OF FINAL SLOPE, Kz, DUE TO 
O 


O 25 DOP wECS lOOr M25. 150 
ADDITIVE CONTENT, MILLIMOLES/IOO G. 
OR SDRY SPUEP 


Fig. 4. The efficiency of the various compounds in re- 
ducing the final slope, K» 
1. Water 5. Tetramethylurea 
2. Urea 6. 1,3-Diethylurea 
3. Methylurea 7. 1,3-Dibutylurea 
4. 1,3-Dimethylurea 8. Tetrabutylurea 


the figure that the smaller molecules (such as water, 
urea, and methylurea) had a relatively small effect on 
this property. Again, for this property, increasing sub- 
stitution and increasing substituent size resulted in a 
marked increase in the final slope-reducing powers of 
the additive. The effect of molecular size is even more 
striking in this instance than it was in the case of ten- 
sile strength shown in Fig. 3. 


Effect of the Additives on the Series Spring Constant K, 


The curves in Fig. 5 show the effect of the ureas on 
the series spring constant K,. The effect of increased 
molecular size is evident from this figure but it is not 
as clearly defined for the K, value as was the case for 
the tensile strength or the K, values. Increasing sub- 
stitution caused an increase in Ky-reducing powers. A 
high degree of substitution, such as tetra-substitution, 
markedly increased the efficiency of the molecule in 
reducing the K, value. 

At the same time, this increase in molecular size 
tended to lower the maximum reduction of K, of which 
the compound was capable and caused this maximum 
to occur at a lower molar additive content. The 
curves for all the ureas investigated indicated that 
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molecules in the molecular weight range of 70-90 
(such as dimethylformamide, methylurea, and 1,3- 
dimethylurea) seemed to have a maximum K,-reducing 


Table IV. Moisture Content of Various Treated Sheets — 
at 50% R. H. and 73°F. 


(Percentage of oven-dry pulp) 


Additive content of sheet, millimoles 
Additive per 100 grams of oven-dry pulp 
compound 0 26 50 76 100 125 160 


Compounds Applied from Aqueous Solutions 


Urea 8.01 7:26 6.73 6.37 6219 671 256e10 
Thiourea 8.01 7.04 6.42 6-05) 523%. oni doe ae 
Methylurea 8.01 7.33 6.87 6.56 6.37 6.27 6.22 
1,1-Dimethylurea 8.01 7.46 6.90 6.55 6.50 6.56 6.70 
1,3-Dimethylurea 8.01 6.77 6.20 6.11 6.07 6.06 6.10 
Tetramethylurea ScOl ial Laleoomr Be a ae 
Ethylurea 8.0L 7273002146266 G2 36m 
1,1-Diethylurea 8.01 6.98 6.41 5.98 .. é 
1,3-Diethylurea 8.01 7.40 6.95 6.58 6.25 5.98 5.76 
1,3-Diethylthiourea 8.01 7.42 


Compounds Applied from 95% Ethyl Alcohol Solutions 
Butylurea 7.84 6.84 5.89 .. 
1,1-Dibutylurea 7.84 6.82 5.99 5.33 
1,3-Dibutylurea 7.84 6.53 .. sis 
Tetrabutylurea 7.84 7.41 


Sheets Dried from Pure Compound 


Formamide 7.21 6.78 6.63 6.57 6.56 6.59 6.66 
Dimethylformamide 6.74 6.88 6.51 6.61 7.07 7.64 8.20 
ability. In other words, although some of the higher 


molecular weight compounds gave a higher rate of re- 
duction of K, in the low additive content ranges, these 
medium molecular weight compounds were capable of a 
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Fig. 5. The efficiency of the various compounds in reduc- 
ing the series spring constant, K, 


Water 

Urea 

Methylurea 
1,3-Dimethylurea 


5. Tetramethylurea 
2 1,3-Diethylurea 
8. 


LS 


1,3-Dibutylurea 
Tetrabutylurea 


sustained reduction of K, with increasing additive con- 


tent which ultimately resulted in a greater reduction 
of the value. 
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At this point it would be well to comment briefly on 
the relative nature of the spring constants (K, and K.). 
Considerable indirect evidence has been obtained which 
supports the hypothesis that the parallel spring con- 
stant K» is more sensitive to changes in bonding strength 
than is the series spring constant K, and that, con- 
versely, Ky is more sensitive to changes in fiber stiffness 
than Ke. This is not to say that both constants are 
_ not changed by any changes in the elastic characteris- 
tics of either the bonded zones or the fibers. Although 
it is not possible to present the evidence supporting 
this hypothesis, some of the sources of the evidence 
may be listed: (1) the behavior of the two spring 
constants when small polar molecules capable of swell- 
ing and entering the fiber structure are used as plasti- 
cizers on the one hand, and large hydrophobic mole- 
cules which would experience difficulty in penetrating 
fiber structure are used as plasticizers on the other, (2) 
the behavior of the two values when crystallization oc- 
curs in the sheet, (3) the remarkable sensitivity of K» 
to the molecular size of the additive molecule which is 
not so apparent in the changes in Ky, (4) the fact that 
there seems to be an optimum molecular-size range for 
the greatest over-all reduction of K,, although this 
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Fig. 6. The efficiency of the various compounds in re- 

ducing the limiting viscous load value, f 
Water Tetramethylurea 
Urea 1,3-Diethylurea 


1 5 
2. 6. 
3. Methylurea 7. 1,3-Dibutylurea 
4. 1,3-Dimethylurea 8. Tetrabutylurea 


does not seem to be true for Ke, and the connection 
between this behavior and the probable penetration 
difficulties experienced by the larger additive molecules, 
(5) the relative effect of urea and 1,3-dimethylurea at 
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50% R. H. and 11% R. H. on the two elastic constants, 
(6) the fact that K, was found to be considerably more 
sensitive to stress relaxation phenomenon than K,, and 
(7) the fact that changes in K» can be adequately ex- 
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Fig. 7. The efficiency of the various compounds in in- 
creasing stretch 
1. Water 5. Tetramethylurea 
2. Urea 6. 1,3-Diethylurea 
3. Methylurea 7. 1,3-Dibutylurea 
4. 1,3-Dimethylurea 8. Tetrabutylurea 


plained on the basis of the changes in bonding strength, 
whereas the changes in K, indicate the importance of 
some other factor, probably fiber swelling. 


Effect of the Additives on the f Value 


The trends indicated in Fig. 6, which shows the f- 
reducing effectiveness of the various ureas, are similar 
to those already noted in the discussions of Figs. 3 to 5. 
Water is the least effective compound in reducing f. 
In general, increasing molecular size, either by increas- 
ing the degree of substitution or increasing the sub- 
stituent size, resulted in an increase in f-reducing powers 
of the additive. The comparison of all the ureas 
showed, however, that the dibutylureas were not sig- 
nificantly different from the diethylureas in their f- 
reducing powers. 


Effect of the Additives on Stretch 


Figure 7 shows the effect of the seven ureas on the 
stretch value. Only the relatively low molecular 
weight materials seem capable of increasing the stretch 
value. Water, which the previous figures have shown 
to be comparatively ineffective in altering the elastic 
and flow properties of the sheet, is seen to rank quite 
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high in its ability to increase stretch. As substituent 
size and total molecular weight increase, the additives 
tend to significantly reduce the stretch value before 
increasing it. Tetrabutylurea gave no indication of 
anything but a precipitous decrease in stretch. 
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Comparison of the efficiencies of the various com- 
pounds in reducing tensile strength and f, respectively 


1. Water 10. Tetramethylurea 

2. Formamide 11. 1,1-Diethylurea 

3. Urea 12. 1,3-Diethylurea 

4. Dimethylformamide 13. Butylurea 

5. Methylurea 14. 1,3-Diethylthiourea 
6. Thiourea 15. 1,1-Dibutylurea 

7. 1,1-Dimethylurea 16. 1,3-Dibutylurea 

8. 1,3-Dimethylurea 17. Tetrabutylurea 

9. Ethylurea 


In considering these results, it is necessary to con- 
sider the fact that a sheet of paper will continue to ex- 
tend only as long as the bonding strength is adequate 
to resist the applied stress. As long as the bonding 
strength is sufficient to prevent failure, extension may 
take place by elastic and viscous deformation of the 
fibers and the bonds. In the case of the higher molec- 
ular weight compounds which, because of fiber penetra- 
tion difficulties, probably cause a decrease in bonding 
strength with relatively little effect on fiber properties, 
this weakening effect is evidently sufficient to cause 
failure at a relatively low extension. The smaller 
molecules, however, undoubtedly have greater swelling 
and penetrating powers than the large hydrophobic 
molecules, and thus exert a greater effect on the fibers 
themselves. It is probably this fact which accounts 
for their ability to increase stretch. 


Comparison of the Plasticizing Efficiencies of the Com- 
pounds on the Various Properties 

By way of summarizing the foregoing discussion and 
emphasizing the most important results of the work, 
the plasticizing efficiencies of all the compounds studied 


have been compared for the various properties in Figs. 
8 and 9. 


It is obvious from the nature of the curves in Figs. 
3 to 7 that it is difficult to assign an average efficiency 
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value to the various compounds since the slopes of the 
curves generally change with increasing additive con- 
centration. In order to compare efficiencies on a uni- 
form basis, the percentage reduction in the property 
at 100 millimoles of additive was taken as a measure of 
the efficiency of the compound in reducing the par- 
ticular property. Where the study did not include 
concentrations as high as 100 millimoles, or where the 


“ additive’s effect dropped off at a lower additive con- 


tent, the initial curve was extrapolated to 100 millimoles 
and the extrapolated value taken. 

Figure 8 for tensile strength and Fig. 9 for final slope 
show the most marked increase in additive efficiency 
with increasing molecular weight. This is believed 
to be because these two properties are more sensitive 
to changes in bonding strength than the other proper- 
ties. Although increasing molecular size tends to in- 
crease the difficulty with which the compound pene- 
trates the fiber structure, it is presumed that even the 
largest compounds are capable of penetrating the more 
easily accessible bonded regions. For this reason, 
penetration difficulties do not appreciably limit the 
effect. of increasing molecular size for those properties 
which are especially sensitive to changes in bonding 
strength. 


In connection with the effect of molecular size, it is 
interesting to note that, for both tensile strength (Fig. 
8) and final slope (Fig. 9), the symmetrically substituted 
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Fig. 9. Comparison of the efficiencies of the various com- 
pounds in reducing the series spring constant, K,, and the 
final slope, K2, respectively 


1. Water : 10. Tetramethylurea 

2. Formamide 11. 1,1-Diethylurea 

3. rea : 12. 1,3-Diethylurea 

4. Dimethylformamide 13. Butylurea 

5. Methylurea 14. 1,3-Diethylthiourea 
6. Thiourea 15. 1,1-Dibutylurea 

7. 1,1-Dimethylurea 16. 1,3-Dibutylurea 

8. 1,3-Dimethylurea 17. Tetrabutylurea 

9. Ethylurea - 


compounds were more effective than their unsymmetri- 
cally substituted isomers. Crystalline density data for 
the dimethylureas (47) indicate that the symmetrically 
disubstituted ureas have a greater molecular volume 
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than do the unsymmetrically disubstituted ureas. 
This, then, may be taken as a secondary indication 
that the molecular volume of the additive molecule is 
important in its ability to weaken secondary bonding 
forces by maintaining a greater degree of dry swelling. 

Figure 9 for the f value and the series spring con- 
stant Ky, respectively, shows the effect of increasing 
molecular size to a lesser degree than Fig. 8 for tensile 
+ strength and final slope. If the tetrabutylurea value 
*| is neglected, it would seem that an optimum molecular 
weight range exists for the efficiency of the additive in 

reducing these properties. This is believed to indicate 


ay that the ability of a plasticizer to penetrate the fibers 


* is of importance in the reduction of these values. The 
& effect of molecular size is the least evident in Fig. 9 for 
the series spring constant. The fact that the formam- 
ides, which have strong swelling powers, are more ef- 
fective than would be expected on the basis of their 
molecular weights is believed to further indicate the 
importance of swelling and penetrating ability to the 
K,-reducing ability of an additive. Likewise, the thio 
compounds, which theory would predict would be 
weaker hydrogen bonding agents than the correspond- 
ing oxygen compounds, are less effective than the nor- 


@ mal ureas of similar molecular weight. It would seem 


that their poorer bonding ability may result in a rela- 
tive inability to penetrate the fiber structure. 


The comparison of the effect of the various amides on 

1 the sheet properties just discussed, as well as the data 
_ presented in section B of Table II, indicates that the 
mechanical properties considered in this paper fall into 
three general categories. The properties in the first 


“| group—tensile strength and final slope (K»)—are 


/ relatively insensitive to changes in the fiber but are 
quite dependent on the strength of the fiber-to-fiber 
bonds. They are, therefore, less affected by the rela- 
tive swelling and penetrating abilities of the plasticizer 


| molecule. The second group includes the flow proper- 
- ties, of which the f value is an example. These proper- 


ties seem to be intermediate in their dependence on 
inter- and intra-fiber bonding. The third group— 
comprising the series spring constant (Ky) and the 
initial slope—seem to be more sensitive to the fiber 
swelling and fiber penetrating powers of an additive. 


THE MECHANISM OF PLASTICIZING WITH UREA 


On the basis of the data obtained in this work, which 
of necessity have been rather sketchily discussed in the 
foregoing sections, it seems possible to present a reason- 
able picture of the mechanism of the plasticizing of 
paper with the ureas. Although it is believed that 
other plasticizers may act in the same way as the ureas, 
any extension of the mechanism to other plasticizers 
must remain purely speculative. 


Chronologically, the action of a urea plasticizer 
/ may be divided into its effect during the drying of a 
| sheet of paper and its effect during the later mechanical 
} stressing of the sheet. The role of the plasticizer is 
probably much the same in both cases. 


When a sheet of paper is soaked-in water or an aque- 
ous solution of a plasticizer, the fiber-to-fiber bonds and 
the amorphous regions of the fibers undergo swelling. 
It is very likely that this swelling action disrupts some 
of the intermolecular bonds which are responsible for 
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fiber strength and bonding strength, so that, when a 
water-soaked sheet is redried, some of the bonds fail to 
reform. The swelling power of the solution probably 
influences the extent to which this disruption process 
proceeds. The bonded zones are probably more readily 
swollen than the amorphous regions of the fibers and, 
hence, are probably more seriously weakened by soaking 
in a swelling agent than the intrafiber bonding forces. 

As water is removed from the sheet on drying, the 
urea plasticizer molecules are believed to form hy- 
drogen bonds with cellulosic hydroxyl groups through 
their carbonyl group, thereby anchoring themselves 
throughout the amorphous portions of the fiber struc- 
ture and the bonded areas, and effectively satisfying 
some of the residual valence forces of the cellulose so 
that they no longer attract hygroscopic moisture. 

By their presence throughout the amorphous regions 
of the cellulosic structure, the plasticizer molecules 
force the cellulose to retain a higher degree of swelling 
at a given water content than would normally be the 
case. This reduces the number and the strength of 
intermolecular cellulose bonds, with the result that the 
shrinkage of individual fibers is lessened and the ability 
of the fiber-to-fiber bonds to transmit shrinkage stresses 
is impaired. Shrinkage tension and frozen-in stresses 
are thereby reduced. 

To summarize, a dry plasticized sheet is different 
from a dry unplasticized sheet in at least three respects: 
(a) the fiber structure and the bonded areas of the plas- 
ticized sheet are forced to retain some greater measure 
of dry swelling than would normally be the case, with 
the result that their internal bonding strength is 
reduced and the rigidity of the whole structure is 
lessened; (b) the extent to which drying tension and 
frozen-in stresses have stiffened and strengthened the 
sheet is less in the plasticized sheet; and (c) some of the 
residual secondary forces of the cellulose have been 
satisfied by bonding with the plasticizer so that they 
do not attract and hold the usual number of water 
molecules. 

The state of dry swelling in a plasticized sheet 
markedly affects the load-elongation properties of the 
dry sheet. The total fiber-to-fiber bonding strength 
is probably reduced by a plasticizer in one of three ways: 
(1) the plasticizer molecule ‘‘covers”’ reactive hydroxyl 
groups which would normally form intermolecular 
bonds, thus reducing the number of individual bonds; 
(2) the number of intermolecular bonds is still further 
reduced because, in the immediate neighborhood of a 
plasticizer molecule, the cellulose chains are separa- 
ted by a distance which is greater than the maximum 
bonding distance; and (3) the bonds which do form 
in spite of the presence of a plasticizer are weakened 
because of the greater bonding distances involved. 
Since molar plasticizing effect on the bonds was found 
to be a strong function of the plasticizer’s molecular 
size, it must be concluded that the total fiber-to- 
fiber bond weakening action is primarily due to (2) 
and (3) rather than (1). } 

The internal cohesive forces in a fiber are probably 
reduced by a plasticizer in much the same way as that 
just postulated for the fiber-to-fiber bonds. In the 
case of the fibers, however, the effect of plasticizing 
is probably lessened by penetration difficulties and by 
the limitations placed on swelling by the crystalline 
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regions. The greater disorder in the bonded zones 
undoubtedly makes them more easily accessible to 
plasticizer molecules. Thus, a large portion of the 
plasticizing effect results from changes in the fiber- 
to-fiber bonding strength. 

The reduction of fiber-to-fiber bonding strength and 
internal bonding strength of the fibers naturally brings 
about a reduction in tensile strength and elastic proper- 
ties. The reduction in secondary bonding forces 
resulting from the state of dry swelling also frees the 
molecular or macromolecular flow units of some of their 
restrictions and enhances their ability to flow past one 
another. If the effect of the reduction of fiber-to- 
fiber bonding strength does not exceed the effect 
of freeing these flow units, the extensibility of the 
paper will probably be increased. 

With the above discussion as a background, it seems 
possible to list some of the properties which are in- 
strumental in determining the relative effectiveness of a 
material as a plasticizer for paper. These are: 

(1) The ability to permeate the amorphous regions 
of the cellulose structure, including the bonded areas. 
In order to exert an effect on the fibers and the fiber- 
to-fiber bonds, a material must be able to penetrate 
these portions of the sheet. Since water has swelling 
properties, a plasticizer applied from aqueous solution 
probably does not need to have swelling properties of 
its own, although it must be able to take advantage of 
the water-swollen state to enter into the vital regions 
of the sheet. - Penetration difficulties probably increase 
with increasing substitution since the polarity of the 
molecule is reduced as its molecular size is increased. 

(2) The ability to bond to the cellulose. Some 
functional group capable of forming a bond with the 
cellulose is necessary in order to anchor the molecule 
in the cellulose structure. Reduction of the mole- 
cule’s ability to bond to cellulose places it in a poor 
competitive position with water and probably hampers 
its ability to hold the cellulose structure open. Com- 
plete elimination of cellulose-bonding powers leaves 
the additive molecules free to form bonds between 
themselves and thus to crystallize wherever they 
may be left in the sheet. It is probable that the polar 
group which is responsible for the cellulose-bonding 
ability of the plasticizer molecule is also important in 
the ability of the compound to penetrate the fibrous 
structure. 

(3) The ability to maintain a state of dry swelling 
by mechanical separation of the cellulose molecules. 
If the molecule has adequate penetrating ability and 
cellulose-bonding powers, this third factor determines 
its plasticizing efficiency. Increasing molecular volume, 
by higher substitution or by the substitution of larger 
groups, was found to greatly enhance the plasticizing 
ability of the ureas because of the increased ability of 
the larger molecules to keep the cellulose molecules 
from cross linking. 


It is seen, then, that plasticizing is essentially a 
weakening action in which the number and the strength 
of the secondary bonding forces—those forces which are 
largely responsible for the mechanical characteristics 
of the fibers and the bonds—are reduced. This con- 
cept of the plasticizing of paper is fundamentally the 
same as the concepts advanced for the plasticizing 
of other high polymeric systems (7-10, 12, 42). 
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John H. Wrightsman, Technical Representative, A. E. 
Staley Mfe. Co., Decatur, Ill. 

Frank L. Yankoviak, Student, Western Michigan College, 
Kalamazoo, Mich. 


TAPPI Notes 


Arthur Baker is now Director of The Bowater Paper Corp. 
Ltd., London, England. 

Lee M. Bauer is now Assistant Treasurer of the Ecusta 
Paper Corp., Pisgah Forest, N. C. 

Wallace W. Brown, formerly of Consolidated Paper Co., is 
now Technical Supervisor, Howe Sound Pulp Co., Ltd., Port 
Mellon, B. C. 

Ellis A. Enridge, formerly of G. S. Eldridge Co., is now 
Chemical Engineer for Columbia Cellulose Co., Ltd., Prince 
Rupert, B. C. 

John R. Fielding, formerly of the H. K. Ferguson Co., is 
now Project Engineer, Union Bag & Paper Corp., Savannah, 
Ga. 
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Frederick H. Gayer, formerly of the Continental Research 
Corp., is now Consulting Chemist, 1223 E. 57th Street, Chi- 
cago 37, Ill. 

E. Norval Hunter is now Vice-President of the Kalamazoo 
Vegetable Parchment Co. Mr. Hunter is located at Es- 
panola, Ont. 5 

Yun Jen, formerly of the New York State College of 
Forestry is now in the Research Laboratory of the American 
Cyanamid Co., Stamford, Conn. 

A. C. Jung is now Manager, Primary Bulk Products Dept., 
Clinton Foods, Inc., Clinton, Iowa. 

Glengarry D. King is now Assistant to the Superintendent, 
Crown Zellerbach Corp., West Linn, Ore. 

Lloyd L. Klinger is now Project Engineer, Consolidated 
Water Power & Paper Co., Wisconsin Rapids, Wis. 

Earl O. Knapp of the Weston Paper & Mfg. Co. has been 
transferred from St. Marys, Ohio, to Terre Haute, Ind. 

Robert L. Leaf, Jr., is now Resident Manager of the Little 
Rapids Pulp Co., De Pere, Wis. 

Robert J. Proctor, formerly of the Fitchburg Paper Co., is 
now Assistant General Manager of the West Jersey Paper 
Mfg. Co., Camden, N. J. 

Homer St. Clair is now Chemist for the French Paper Co.. 
Niles, Mich. 

Hervey J. Skinner has retired from Skinner & Sherman, Inc., 
Boston, Mass. Mr. Skinner has been a consultant for over 40 
years. Following 17 years with Arthur D. Little, Inc., he 
organized the firm of Skinner, Sherman & Esselen, Inc. in 
1921. 

Harry M. Sutcliffe, formerly of the Northern Regional Re- 
search Laboratory, is now Chemist for the Celotex Corp., 
Marrero, La. 

D. A. Washburn, formerly of the Plastic Fibre Corp., is 
now General Manager, New London Mills Ine., New London, 
Conn. 


* * x 
R.I. Wynn-Roberts, Chief Engineer of Finch, Pruyn & Co., 
Glens Falls, N. Y., has succeeded H. F. Bullard (deceased). 


as the official corporate representative of the Company in the 
Technical Association. 


* * * 
A. L. Burton has succeeded A. P. Schreiber as the official 
representative of Tracerlab, Inc., Boston, Mass., in TAPPI. 
W.S. Corneille has succeeded E. D. Ogle as the official 


representative of SKF Industries, Inc., Philadelphia, Pa., in 
AT Pe 


Industry Notes 
John W. Hanes has been elected President and Chairman 
of the Board of the Ecusta Paper Corp., Pisgah Forest, N. C. 


* * * 


American Key Products, Inc. has moved its offices from 
15 Park Row to 270 Madison Ave., New York 16, N. Y. 


* * * 


Thorsen Products Corp. has moved its offices to the Wool- 
worth Bldg., 233 Broadway, New York 7, N. Y. 


* * * 


Texon, Inc., South Hadley Falls, Mass., has expanded its 
research and development activities and has added Edward O. 
Denzler and Frank Hill to its staff. Mr. Denzler was formerly 
with Acushnet in New Bedford, Mass., and Mr. Hill was with 
the Union Bag & Paper Corp. at Hudson Falls, N. Y. 


* * * 


_ The Pittsburgh Plate Glass Co. has purchased the 49% 
interest of the American Cyanamid Co. in Southern Alkali Co. 
The purchase price was about 19 million dollars. 
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BIG, MODERN BIRD SCREENS 


— Screens that have the capacity to deliver all of the fibres 
that the paper machine can take—and the ability to deliver 
them clean, well combed, thoroughly individualized, uniform 


in weight, free of lumps, strings and slime. 


Make certain that your paper screening operation is cap- 


able of meeting the responsibility for all-out production. 


BIRD MACHINE COMPANY 
South Walpole, Massachusetts 
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Paul W. Leppla, Associate Director of Research at the 
Morton Grove, Ill., research laboratory of Great Lakes 
Carbon Corp., has been appointed Technical Director of the 
Corporation’s Dicalite Division, with headquarters in Los 
Angeles. 


* * * 


Charles A. Thomas has been elected President of the 
Monsanto Chemical Co., succeeding William R. Rand who is 
retiring. He has been Executive Vice-President since 1947, 
going with Monsanto when it acquired the General Motors 
Research Laboratories in Dayton, Ohio, in 1936. He is one 
of the nations leading atomic scientists. 


* * * 


The Great Northern Paper Co. plans to build a 6 million 
dollar hydroelectric project at its Ripogenus Dam on the Pe- 
nobscot River. Stone & Webster is doing the preliminary engi- 
neering work. Two years will be required for the project. 


* * * 


The Engineering Manpower Commission of Engineers 
Joint Council has summed up the shortage of engineers prob- 
lem. The mortality rate in engineering schools is high (50%). 
To get 30,000 engineers, 60,000 need to be enrolled as fresh- 
men. High school graduations are declining and 10% of the 
male high school graduates would have to take engineering 
studies to meet a 60,000 freshman college enrollment. (Only 
3% of all high school graduates go to college.) The country 
will be short 40,000 engineers by 1954. 


* * * 


In ordinary times 2500-3000 graduating chemical engineers 
find employment in industry. Last June 4300 graduates 
found employment. About 3200 are graduating this June; 
2200 in 1953 and the current freshman class will supply only 
1800-2000 in 1954. (These figures do not take into account 
draft losses.) 


* * * 


A new engineering service for white water clarification and 
stream purification has been announced by Robert A. Baum, 
Manager of the Engineering Division of Bulkley, Dunton 
Pulp Co. The service features the Colloidair Saveall, a new 
and improved flotation system, for application in white water 
recovery, treatment of total mill effluent, and also in connec- 
tion with Bulkley, Dunton’s new developments in totally 
closed systems. 

The new improvements, for which patents are pending, 
and the flotation unit will bear the name Colloidair Separator. 
In order to effectively meet the needs of the paper industry, 
new offices and personnel have been established throughout 
the United States. Requests for information should be sent 
to Robert A. Baum, Bulkley, Dunton Pulp Co., 295 Madison 
Avenue, New York, N. Y. 


Eto ot te 3 


Sweden has increased its export taxes on pulp and paper to 
$14.50 per ton for mechanical pulp, $39 for chemical pulp, 
$39 for newsprint, and $42.50 for cardboard and paper other 
than newsprint. A further increase is expected in August. 
This price-equalization tax on exports of forest products be- 
came effective on Jan. 1, 1951. It was established by the 
Swedish government to maintain economic stability and to 
retard inflationary effects of international price movements on 
the internal Swedish price structure. All funds collected are 
deposited in special blocked accounts in the National Debt 
Office. Seventy per cent of the funds collected is to be re- 
turned to industry over a 5-year period beginning in 1958, 
unless business conditions warrant repayment before that 
time. The remaining 30% is divided among employees, social 
and welfare foundations, and a fund set up to promote better 
care of privately owned forests. 
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A similar agreement between the government of Norway 
and the pulp and paper industry has been reached. In the 
second quarter the export duty for rayon pulp was raised to 
$29.40 per metric ton; for chemical wood pulp to $29.20; 
and for newsprint the increase has been to $29.40. Forty. 
per cent of the proceeds from the duties is used to subsidize 
other prices, 40% for a fund for the wood processing industry 
and 20% for a fund for rationalization of the forest industry. 


* * * 


According to Foreign Commerce Weekly paper and paper 
materials ranked third among imports (valued at $746 million) 
in 1950, an advance of 12% over 1949. Coffee ($1,091,- 
000,000) and nonferrous ores, metals, and ferroalloys ($867,- 
000,000) were the only two groups showing a greater value of 
imports last year. 


* * * 


The National Production Authority and the Defense Pro- 
duction Administration established an Inquiry Center on 
May 1 in the G.A.O. Building, Fifth and G Streets, N. W., 
Washington, D. C. This is to aid business representatives 
who visit Washington; a complete file of orders, regulations, 
forms, publications, and similar material of defense agencies 
will be maintained here. Stationed near the reception desk 
will be a staff of industry specialists who will supply infor- 
mation on specialized problems. 


* * * 


The Office of International Trade has set a second quarter 
export quota of 250,000 long tons of sulphur. The total 
crude sulphur available for export licensing in the first 6 
months of 1951 is now fixed at 480,000 long tons, a 14% de- 
crease over the first 6 months of 1950. 


* * * 


Pulp manufacturers in Wisconsin are going ahead with a 
cooperative research program to reclaim sulphur from spent 
sulphite liquor. . 

Rhinelander Paper Co. strips sulphur dioxide from spent 
sulphite liquor before putting the liquor through its yeast 
plant to reduce pollution by making a vitamin supplement for 
feed. Reclaimed sulphur dioxide is reused in the pulp mill. 
This saving is sufficient to make 4 tons of pulp daily. 

The Interlake mill of Consolidated Water Power & Paper 
Co. is currently completing a system to catch sulphur dioxide 
which otherwise would escape in the steam and spent liquor 
when the digesters are emptied. This saving will account for 
a daily increase in pulp production of 10 tons. 

The Chairman of the Sulphur Research Committee of the 
Sulphite Pulp Manufacturers Research League is T. A. Pascoe, 
Nekoosa Edwards Paper Co., Associated with him are Gilbert 
Dickerman, Consolidated Water Power & Paper Co., and 
Horace A. Du Bois, Kimberly-Clark Corp. 


* * 


Most roads in Sweden are now treated with sulphite waste 
liquor road binder. In Wisconsin the mileage of road cover- 
ing is increasing. The cost of sulphite binder within 100 
miles of a sulphite mill is much lower than for any comparable 
treatment. In Outagamie Country, Wis., a country truck 
gravel road received treatments last fall, one side of the road 
was left untreated for 300 feet. The treated road for all 6 
miles came through the winter, smooth and hard. The un- 
treated 300-foot test section showed deep ruts by late March, 


and remained soft and deeply rutted even after new gravel had 
been added. 


‘ek Eee 


In 1950 the Wisconsin mills spent $1,133,000 to reduce 
stream pollution, and in 1951 expect to spend several times 
this much. Pollution experts agree that the pulp and paper 
mills, for many years, have spent more money and effort than 
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in mill operations are 
making substantial 
savings in sulphur, 
pulpwood, coal, and 


limestone. 


*Name of mill 
furnished on 
request. 
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These CURLATORS are saving this mill* more than 10% 
of sulphur, pulpwood, coal and limestone. 


By Curlation you too may save 10% of your sulphur in the manufacture 
of unbleached sulphite for use in unbleached papers. You can also 
save sulphur by increasing the net yield, of unbleached sulphite pulp 
for use in bleached papers. In addition Cur/lation will save pulpwood, 
coal and limestone. These savings will not only lower costs but 


help conserve scarce materials. 


WRITE today and find out for yourself, 
without obligation, what a Curlator can 
do for you. 


CURLATOR 


5 
*5 Blossom ROAD ° 


ORS. 


*T. M. Reg.—Curlator Corporation, Rochester, N. Y. 


+ 
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any other industry in Wisconsin to reduce stream pollution. 
They have succeeded so well that today spent sulphite liquor 
is practically the only significant type of pollution which the 
mills still flow into the streams. There are fifteen sulphite 
mills in the state. The mills are using spent liquor as a road 
binder on unpaved roads. The mills are testing ways to evap- 
orate it and burn it as a fuel. Three of these mills now are 
building complete evaporate-and-burn plants. Four mills 
are testing the ammonium base method of sulphite pulping. 
Two are making by-products to remove pollutional effects 
from their liquor. 


me eR OS 


A comprehensive reinventory of the forests and forest indus- 
tries of Alabama began on May 7. The survey is being made 
by the Southern Forest Experiment Station in cooperation 
with the Alabama Department of Conservation. Guided by 
aerial photographs five 2-man timber cruising teams measured 
the trees on quarter-acre plots at 3-mile intervals throughout 
the State. On each plot they identify three “witness trees,” 
so that the plot can be located and remeasured in future sur- 
veys. This is a new procedure that is expected to give very 
accurate information on tree growth. The survey will include 
studies of the amount and kind of wood used by industries 
and of the rate at which wood is being used. In recent years 
Alabama, has led the South in lumber production. 


* * * 


The OPS allowed Finnish pulp importers to increase their 
prices for pulp imported into the United States for the second 
quarter of 1951. Prices now are: bleached sulphite, $225; 
unbleached sulphite, $200; unbleached kraft, $200; and 
groundwood, $125. 


* * * 


George W. Marshall, Jr., and Alvin F. Heinsohm have been 
elected Vice-Presidents of Raybestos, Manhattan Ince., 
Passaic, N. J. The Company will erect a new plant at 
Crawfordsville, Ind., to be named the Wabash Division of the 
Company. 


* * x 


The Sveen Pedersen Sales Corporation, 35-41 11th Street, 
Long Island City 6, N. Y., has been appointed the exclusive 
Agent to sell, engineer, and service the Sveen Pedersen pat- 
ented flotation saveall. This equipment will be known in 
the future as the Sveen Pedersen Flotation Separator. 

The patented separator, which has been in use in the United 
States since 1938, has proved very successful in reclaiming or 
separation of suspended solids, in white or waste waters. This 
equipment, while primarily used in conjunction with paper 
machines can be used to separate any type of suspended 
matter from water. 

The Wegner Machinery Corporation will continue to 
manufacture the equipment. This arrangement will expe- 
dite and simplify both the manufacture of new equipment and 
the servicing of existing units. 


The Second Annual Statistical Quality Control Institute 
of the University of Connecticut will be given at Storrs, Conn., 
from Aug. 5-7, 1951. The fee is $127, covering tuition, room, 
board, and educational supplies. Information may be ob- 
tained from R. M. Story, Jr., Coordinator, University of 
Connecticut, Storrs, Conn. 


ka ee 


The Atlas Mineral Products Co., Mertztown, Pa., who 
pioneered the development of liquid neoprene coatings has 
now improved its product so that it is readily sprayed and is 
fast-curing at ordinary temperatures. The product Neobon 
is available in experimental quantities. The Company has 


5OA 


announced a new coating called Alkaloy 550 which is resistant 

to all alkalies, solvents, salts, and many acids. This product 

is available as a high-solids liquid which is converted at the 

time of use to a jet black resilient solid. Products of this 

general type based on furfuryl alcohol have been known since - 
1940. The new coating is flexible, a property not heretofore- 
attained in similar coating of the Alkor class. 


* * ** 


Warren A. Beman has been appoined to direct the chemical 
products development for the Socony-Vacuum Oil Co., 26 
Broadway, New York, N. Y. Mr. Beman will work closely 
with companies in the paper, textile, plastic, rubber, and 
chemical fields. 


* * * 


Alfred $8. Sampsierre has been elected Vice-President in 
charge of manufacturing and engineering operations of Jack- 
son & Church Co., Saginaw, Mich. 

The General Electric Co., Schenectady, N. Y., has issued a 
new bulletin (GEA-5520) on Drives for Pulp Mills. This 
covers backers, saws, chippers, grinders, materials handling, 
washers, pumps, etc. 


eK ak 


The Certified Pulp Testers Bureau, 122 Hast 42nd Street, 
New York 17, N. Y., has issued the following list of approved 
testers for 1951. 


CoMMERCIAL LABORATORIES 


Andrews, A. B., Box 57, Lewiston, Me. 

Danneker & Evans, Inc., 309 Camp St., New Orleans, La. 

Donald & Co., J. T., Ltd., 1181 Guy St., Montreal, Canada. 

Goodrich, Neil C., South Haven Terminal Co., Inc., 251 Center 
St., South Haven, Mich. 

Gulick-Henderson Laboratories, 4381 S. Dearborn St., Chicago 
Deals 

Hamlin & Morrison, 216 8. 2nd St., Philadelphia, Pa. 

Landes, William, Paper and Pulp Testing Laboratory, 118 E. 
28th St., New York, N. Y. . 

Orthmann Laboratories, Inc., 922 N. 4th St., Milwaukee, Wis. 

Paquin, Felix, Felix Paquin & Associates, Galveston, Tex. 

Skinner & Sherman, Inc., 246 Stuart St., Boston, Mass. 

Sutliff, John H., Font Grove Road, Slingerlands, N. Y. 

U.S. Testing Co., Inc., 1416 Park Ave., Hoboken, N. J. 

Whittington, EK. F., 5830 West Cedar St., Kalamazoo 45, Mich. 

Wiley & Co., Inc., 904 N. Calvert St., Baltimore, Md. 

Williams Apparatus Co., Inc., Herald Bldg., Watertown, N. Y. 


Pup and Paper Mitt LABORATORIES 


Adams, Henry R., Bloedell, Stewart & Welch, Ltd., Port 
Alberni, B. C., Canada. 
Baker, D. H., H. R. MacMillan Export Co. Ltd., Pulp Div., 
_ P. O. Drawer 18, Nanaimo, B. C., Canada. 
Bradford, Harry C., Rex Paper Co., Kalamazoo, Mich. 
Butler, R. A., Pacific Mills, Ltd., Ocean Falls, B. C., Canada. 
Clark, Clarence T., Restigouche Co. Ltd., Campbellton, N. B., 
Canada. 
Hochouse: Clarence A., Crown Zellerbach Corp., West Linn, 
re. 
Bae Nelson, Fibreboard Products, Inc., Port Angeles, 
ash. 
Jacoby, W. ©:, Crown Zellerbach Corp., Camas, Wash. 
Jones, Franklin, St. Joe Paper Co., Port St. Joe, Fla. 
a Robert R., Crown Zellerbach Corp., Port Townsend, 
ash. 
Tennent, G. R., Hummel-Ross Div., Continental Can Co., 
Hopewell, Va. 
Thieme, R. I., Soundview Pulp Co., Everett, Wash. 
Weleber, F. J., Publishers Paper Co., Oregon City, Ore. 
Were Edward P., Hollingsworth and Whitney Co., Mobile 7, 
Ala. 
Dr. D. L. Sherk, Columbia Cellulose Co. Ltd., Engineering 
Dept., P. O. Box 1000, Prince Rupert, B. C., Canada. 


* * * 


The Dilts Machine Co., Fulton, N. Y., has issued a four- 
page bulletin (6-DM) that illustrates ten waxers, board lami- 
nator, foil laminator, embosser, and the Kohler unwinder and 
flying poster. 
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Trouble common to older type rotary valves are 
eliminated by the Shartle improved design motorized 
rotary valve. 

This versatile rotary valve is ideal for many “out- 
of reach” locations in the pulp or paper mill, and is 
especially adaptable to automatic systems with push 
buttons or automatic controls located at a central 
control station. 

The Shartle rotary valve is flexible in that it can 
be installed in any position, and is available in de- 
signs to suit any paper mill requirement; whether it 
be for valving a single line or providing flow in any 
of four different directions from a single inlet. 

Available in straight way, two, three, four, or five- 
way designs; size range from 4” to 24’. Constructed 
of materials, or combinations of materials, to suit 
paper stock conditions. 


y Spring loaded rotor held firmly in position—no 
“rotor drag at bottom of valve. 
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» Lubricated packing at sloping shoulders of rotor 
provides positive seal at all times. 


No contaminated pockets. Seal prevents entrance 
of stock to this area thus preventing clogging or 
jamming of rotor. 


Open bottom eliminates possibilities of stock 
accumulation under rotor, and provides stock 


entrance for bottom inlet type rotary valves. 


* Gearhead motor drive—through cut spur gear 
and pinion, provides for electric remote control 


ZILLA 


of rotor. 
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SHARTLE BROTHERS MACHINE COMPANY, 


MIDDLETOWN, OHIO 


DILTS MACHINE WORKS, Fulton, New York Associate: THE ALEXANDER FLECK LTD., Ottawa, Canada 
Divisions of THE BLACK-CLAWSON CO., Hamilton, Ohio Subsidiary: B-C INTERNATIONAL, LTD., Greener 
Western Sales Office: Mayer Bldg., Portland, Oregon House, 66/68 Haymarket, London, S. W. 1, England 


Southern Sales Office: 937 Coventry Road, Decatur, Georgia 
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American Cyanamid Co. has leased a 60,000-sq. ft. building 
at 1055 Commonwealth Avenue, Boston, Mass., to house its 
operations. The new facilities replace four separate offices 
and four warehouses. The units that will use the facilities 
are Caleo Chemical Division, Dyestuffs Department and 
Pigment Department, the Industrial Chemicals Division, 
the Coating Resin Department of the Plastics and Resins 
Division, and the Lederle Laboratories Division. American 
Cyanamid Co. is the fourth largest chemical manufacturing 
concern in America. 

The Company has announced also that construction will be 
started on a 64,000-sq. ft. building in Los Angeles, Calif. 


* * * 


Paul M. Bigley, Assistant General Sales Manager, Michigan 
Alkali Division, Wyandotte Chemicals Corp., has been ap- 
pointed to serve with the Economic Stabilization Agency. 
Thomas R. Boyle will assume all duties handled in the past by 
Mr. Bigley. 


* * * 


The Polychemicals Department Laboratory of du Pont was 
dedicated on May 10. The work of this laboratory will be 
devoted to high polymers. 


Sse 


The Babcock & Wilcox Co., Madison Avenue, New York 10, 
N. Y., has issued a 104-page handbook on the properties and 
methods of working seamless and welded tubes and pipe of 
the B & W stainless Croloys. This book is intended for engi- 
neers, designers, and fabricators as a guide in choosing the 
proper material and as a help in planning the conversion of 
stainless steel tubing into finished products for industry. 
Copies of the book Technical Bulletin 1 B are available on re- 
quest to the Babcock & Wilcox Tube Co., Beaver Falls, Pa. 


* * * 


The Advertisers Paper Co., 36 West 20th Street, New York 
11, N. Y., has issued its Advertisers Handbook, designed to 
help the production man and paper buyer to understand the 
reproduction processes of the Graphic Arts. It covers selec- 
tion of ink, paper, electrotypes, engravings and suggests best 
printing process suited for the job. Although this book is 
principally a price list, the other information given is of con- 
siderable interest. 


Eh Os 


Donald E. Springer has been appointed Assistant Chief 
Engineer of Hooker Electrochemical Co., Niagara Falls, N. Y. 
Mr. Springer has been chemical engineer for the Company 
since 1941. 


oF ee Se ack 


The Dorr Co., Barry Place, Stamford, Conn., has issued 
Bulletin No. 7500 “‘FluoSolids Roasting of Sulphides.”’ This 
equipment is used to make sulphur dioxide from pyrites or 
pyrrhotite to supplement presently short supplies of chemical 
sulphur. Exceptionally high-strength gas is obtained with 
simple operation. 


Kien 


Lawrence K. Cecil has been elected Vice-President of Infileo 
Inc., Tucson, Ariz. Mr. Cecil has been general sales manager 
since 1950 following 25 years experience as sales engineer for 
the Company. Infilco, Inc., recently moved its headquarters 
to Tucson after being located for 50 years in Chicago. The 
Company is a leading manufacturer of water conditioning and 
sewage treatment equipment. 


S30 


Minneapolis-Honeywell Regulator Co., Philadelphia 14, 
Pa., has issued two interesting bulletins. Catalog 15-15 on 
“up , “ 

Electronite Potentiometers” and “Fundamentals of Indus- 
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trial Electro-Chemical Measurement and Automatic Con- 
trol.” 


* * * 


Eriez Manufacturing Co., Erie 6, Pa., has issued a 16-page _ 
catalog (No. 15) on “Permanent Magnetic Separators.” 


* * * 


Westinghouse Electric Co., Box 2099, Pittsburgh 30, Pa., has 
issued a booklet (DB-4073) on Coordinated Protection of 
Motors. Booklet (B-4739) describes large induction motors. 
Booklet (B-4761) describes the sound films available to organ- 
ized groups. A full-line catalog (SA-6692) covering compari- 
sons, heating coils, air-handling units, etc., may be obtained 
from Westinghouse Electric Corp., Sturtevant Division, 200 
Readville Street, Boston, 36, Mass. 


* * * 


The following are data on the new Fourdrinier paper machine 
that recently went into operation at the Finch, Pruyn and Co. 
in Glens Falls, N. Y. 

On order since March, 1950, the new machine was under 
construction between 8 and 9 months at the Pusey & Jones 
Corp. of Wilmington, Del. 

According to R. I. Wynne-Roberts chief engineer of Finch, 
Pruyn and Co., 6 weeks were required to accomplish the 
monumental task of dismantling the old paper machine, built 
and installed in 1905, and installing the new machine. This 
work was done by Finch, Pruyn employees in collaboration 
with the construction firm of Waggaman and Collyer of Glens 
Falls. 

Two hundred and fifty feet in length, with a 122-inch wide 
wire cloth, the new Fourdrinier machine features all of the 
most modern innovations. 

To give an idea, in nontechnical terms easily understood by 
laymen, of the comparison between the new machine’s capa- 
bilities and those of the one it replaces, a few figures are cited. 
The new machine is designed to produce 75 tons of paper per : 
day as compared to an average of about 50 tons daily by the 
old. It is designed to operate at a maximum speed of 1000 
feet per minute, as against 750 feet, and has a potential speed 
of 1200 feet a minute. It produces paper of the highest 
grade, being equipped with a sizing and coating press ex- 
pressly for this purpose. The machine is equipped with 49 
driers—thirty-nine 4-foot driers and ten 4-foot felt driers. 

Another modern feature of the new machine which, accord- 
ing to Mr. Wynne-Roberts, proves for greater flexibility of 
operation, is a steam turbine, a compact and highly efficient 
piece of equipment that replaces a Corliss steam engine which 
drove the old machine. 

Although the Finch, Pruyn and Co., Inc., mill was built in 
1904, constant replacement of obsolete and worn equipment 
has kept it one of the most modern mills in the country. 

Improved type Finch, Pruyn headbox arranged for attach- 
ment direct to screens and combined with 60-inch high fully 
adjustable slice; all stainless steel construction. 

Fourdrinier part suitable for a wire 75 feet long, 122 inches 
wide, equipped with 30-inch diameter Downingtown suction 
couch, 6-7-inch wide stainless steel suction boxes, 18-inch 
diameter Sinclair dandy roll, 5-inch diameter rubber-covered 
table rolls, 10-inch diameter brass jacketed wire rolls, high- 
speed duplex shake, 3-inch permanent-pitch wire table, special 
air-operated handling device for breast roll, copper and brass 
water piping and showers. 

Press Part of improved, close-spaced design with 2-24-inch 
diameter rubber-covered Downingtown suction presses and 
24-inch diameter granite upper rolls. Pneumatic-controlled 
pressure loading with both presses of straight-through arrange- 
ment and felts equipped with Scofield felt conditioners. Wet 
and smoothing press with 24-inch diameter bronze cased 
lower and 24-inch diameter rubber-covered upper rolls. 

Dry Part in three main sections having one upper and one 
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STEAM traps haven’t always worked so well for 
draining paper machines. First, they wouldn’t vent 
air fast enough, so that heat-up was slow after the 
machine had been down. Second, they didn’t wear 
too well. 

The Armstrong No. 813D steam trap was de- 
signed to answer these objections. That it does has 
been proved by many mills with individual 813D 
traps on each dryer. 

Large air venting capacity is secured with over- 
size bucket vents. 

Long life with infrequent maintenance has been 
secured by: 


1. An extended inlet tube which admits con- 


densate, steam and air into the trap above the water 
level in the bucket. This eliminates excessive wear- 
producing agitation of the mechanism. 

2. Chrome steel valve and seat — hardened, 
ground and lapped — same as used in traps for 
900°F., 950 psig. All other working parts 18-8 
stainless steel, heavily reinforced for wear. 

With this trap you get all the advantages of sim- 
plicity, economy, dependability and fast drainage 
with none of the previous disadvantages. SEND 
FOR BULLETIN No. 205. 


ARMSTRONG MACHINE WORKS 


905 Hoffman Street, Three Rivers, Michigan 
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New fourdrinier at Finch, Pruyn & Co.. Inc. 


lower felt on each section; first and second sections each com- 
prising 14 paper and 4 felt driers; third section, 11 paper and 2 
felt driers; all driers 48-inch diameter, designed and con- 
structed for 50 pounds working steam pressure. Bowser lu- 
bricating system for main drier and drive shaft bearings. 
Rope carrier device for threading the sheet through the drier 
sections. Latest type steam joints with dual revolving 
siphons. All supporting framework of streamlined box pat- 
tern. Hi-tensil alloy gearing with welded steel protective 
guards. 

Size Press comprising 24-inch diameter chromium-plated 
lower roll and 24-inch diameter rubber-covered upper roll 
with stainless steel size pan, brass showers, and special Mount 
Hope type adjustable spread roll. 

Calender Stack comprising 10 rolls of 24-inch diameter 
bottom, 16-inch diameter next bottom, and 12-inch diameter 
upper, with Bowser oiling system for all roll bearings, pneu- 
matic nip loading system, and Lodding doctors. 

Improved Type Pope Reel with pneumatic adjustable load- 
ing mechanism and adjustable spreader to handle rolls up to 
48-inch diameter. 

Unwinding Stands with adjustable bearing supports and 
electrical regenerative brake. 

Pusey & Jones 2-drum winder of improved design, suitable 
for winding rolls up to 42-inch diameter, with special arrange- 
ment of score-cut slitters; variable speed direct-connected 
double motor drive. 

Mechanical drive for each section with individual enclosed 
spiral bevel gearing, Airflex clutches, and motor-operated belt 
shifters. Basement line shaft driven from turbine. 

All rolls throughout machine equipped with roller bearings 
and balanced suitable for maximum operating speed of 1000 
feet per minute, except winder at 3800 feet per minute. 
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Major new installations will be placed in operation at the 
Covington plant of West Virginia Pulp and Paper Co. when 
another step designed to streamline two of the mill’s principal 
operations unfolds here this week. 

This is phase two of a four-stage project which ultimately 
will transform the mill’s previously scattered pulpwood han- 
dling and chipping operations and its pulpmaking facilities, ex- 
cept bleaching, inte two compact straight-line operations, 
balanced equally for pine and hardwood production. All 
these operations will be located on the east side of the Jackson 
River. 

Plant officials expect this portion of its general moderniza- 
tion program to be completed in the spring of 1952. 

“We expect: these and other improvements already pro- 
jected for the future to restore the Covington mill to the eom- 
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petitive position it once occupied in the industry and the 
profit position it once held among our own mills,” said 
Crawley Williams, manager of the Covington plant. All of 
these changes are directed tow d increasing the efficiency of 
our operations and taking better advantage of the mixed wood 
supply available in this region. For the community and for 
the people who work in the mill they promise the long-term 
economic security that goes only with a sound, efficient and 
competitive operation.” 

The operating changes scheduled to take place call for 
quite a few personnel shifts. Temporary job assignments 
to form the work teams which will operate the new equip- 
ment for the time being have been worked out in detail 
in discussions between Company officials and representatives 
of Local 675 of the United Paper Workers of America, CIO, 
which represents employees of the Covington mill. The 
present changes will result in no reduction of the work force, 
it was explained. 

Installations scheduled to start up between May 4 and 6 
include a new hardwood yard, equipped to receive and handle 
by mechanical methods the great volume of hardwood sold 
to the mill by local farmers; a new consolidated chip house 
which replaces two such installations now operated, and two 
new units of the projected Consolidated Pulp Mill, which 
eventually will combine the output the No. 1 and No. 2 Pulp 
Mills presently operated. 

The new woodyard will place the mill’s capacity for han- 
dling hardwood ona par with its pine-handling facilities, which 
have been operating at the Dry Run Wood Yard since 1947. 
The new hardwood layout replaces a makeshift operation that 
had been set up temporarily until a new system could be 
worked out. 

New facilities of the hardwood yard include a mile of new 
roadway, laid out in a double loop; a waterway about a quar- 
ter of a mile long, known as a flume, which will convey hard- 
wood unloaded from trucks and storage piles to the barking 
drums; an additional barking drum; new facilities for log 
sorting, and a giant new conveyor of the latest type to carry 
pulpwood logs to the chippers. 

Engineered to expedite the handling of large volumes of 
wood delivered by truck, since about 80% of the mill’s hard- 
woods arrive in this manner, the new layout will provide every 
facility for fast entry, unloading, and departure. The Com- 
pany has encouraged its wood producers to rig their trucks 
with the gear necessary for mechanical] unloading by crane, a 
time-saving method developed by the Company which has 
been in operation here for almost a year. 

The flume, built of steel plate and concrete, parallels the 
hardwood storage piles on the east side of the wood yard. 
Built at a slight pitch, the flume is fed by a pump capable of 
circulating about 14,000 gallons of water per minute. Water 
flows through the sluiceway, which is about 4 feet deep and 5 
feet wide, at a speed of about 4 miles per hour. It is capable 
of conveying about 800 cords of wood to the barking drums 
in a 24-hour period. Bark and other foreign matter in the 
water is screened out ahead of the pump as the water is recir- 
culated. Bark collected by the screens is processed and 
burned as fuel for power boilers. 

The new hardwood yard, combined with the up-to-date 
pine yard with its giant wood bridge and sluice system, gives 
the Covington plant one of the most modern wood-handling 
systems of any paper mill in the country. All the equipment 
in both yards is operated electrically by master controls from 
a high tower which gives the operator a sweeping view of all 
operations. Plans have been laid for many progressive fea- 
tures, including the installation of banks of lights throughout 
the yard to facilitate night operations. 

At the first stage of wood processing, the plant has added a 
fourth barking drum, which will be placed in operation this 
week to balance facilities for cleaning pine and hardwood. 
The new drum and one of the three presently operated will be 


devoted exclusively to hardwood production and the other 
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IS A CAUSTIC SODA CONSUMER 


That’s right. Multiplied by the millions, Mrs. Smith —_ caustic soda supply problem. Mathieson Chemical Cor- 
is a big consumer of household products that use huge poration, Mathieson Building, Baltimore 3, Maryland. 
quantities of caustic soda. Soaps, cleansers, rayons, 
cotton and linen goods, paper products — her annual 
appetite for these almost numberless commodities is 


Mathieson Basic Heavy Chemicals 
Sulphuric Acid + Processed Sulphur + Soda Ash 
Caustic Soda + Bicarbonate of Soda + Ammonia 
ae ae * oe Ammonium Sulphate + Nitrate of Soda + Chlo- 

qua y important too, are t e in usttia app ications rine * Calcium Hypochlorite + Sodium Chlorite 
of caustic soda. Today caustic soda is required for hun- - sven 
Chlorine Dioxide 
dreds of products and processes, and the needs are 
constantly increasing. Established users are expanding 
and new users are constantly entering the picture. 


enormous indeed. 


Mathieson is already expanding its production to meet 
this increased demand and welcomes inquiries from 
those who might need future assistance in solving a 
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two will be on the pine wood line. All the drums are king-size 
equipment. The huge steel cylinders that tumble the logs 
are as large as three rooms in an average house. Each drum 
can peel and clean about 400 cords of wood per day. Another 
installation on the hardwood line at this point includes new 
sorting equipment where logs too large for the chippers can be 
removed and logs inperfectly peeled can be recycled to the 
barking drums. 

The most revolutionary piece of new equipment installed 
at this stage is a new rubber belt conveyor, 825 feet long, which 
will move peeled hardwood logs from the barking drums to 
the chip house. A prime illustration of the speed of me- 
chanical changes in modern industry, the new equipment is a 
distinct departure from the pine wood conveyor line, a con- 
ventional drag chain type, installed only a few years ago. 

The new conveyor, which parallels the older pine conveyor, 
is a continuous belt of rubber, looped over a series of steel 
rollers and powered by a 40-horsepower motor. The belt is 
1700 feet long, spliced in one place, 3 feet wide, about 1/: inch 
thick, and weighs about 5 tons. Lower maintenance costs 
plus more efficient operation are advantages which engineers 
hope to gain from this new type conveyor. 

The new Consolidated Chip House will be set up, on the 
east side of the river, in the old No. 2 Chip House, which has 
been completely remodeled. The remodeled building will 
house two giant 10-knife chippers, each capable of chewing up 
about 30 cords of wood per hour. The pine wood chipper was 
installed in the chip house in Aug., 1950, replacing smaller 
chippers which had been processing pine wood. Hardwood 
will be chipped by a twin piece of equipment, presently lo- 
cated in No. 1 chip house, which will be moved from across 
the river commencing April 30. Engineers hope to dismantle, 
move, install and start up the second chipper during a 48-hour 
period, without interrupting pulp mill production. 

When the new chip house begins operations, chips from all 
the mill’s pulping facilities will be provided from this central 
point. Until the pulp mill consolidation is completed, both 
pine and hardwood chips will be trucked from this chip house, 
across the river to No. 1 Pulp Mill. 

The hardwood unit, like the chipper it is being placed along- 
side, will be served by screens designed to remove under and 
oversize chips, and a new rechipper, which reduces oversize 
chips, rejected by the screens, to uniform pulping size. 
Undersize chips and sawdust which the screens sift out are 
burned with bark as power boiler fuel. 

The Consolidated Chip House is equipped with two cylin- 
drical steel bins built on the ground level, an innovation at 
Covington where such installations in the past have always 
been located in buildings above the digesters, which cook the 
chips into pulp. The new bins are equipped with intricate 
conveyor-belt and elevator systems which will deliver chips 
to the digesters and semichemical cookers. About 700 feet of 
conveyor belts and two elevators are included in the delivery 
system, which will be operated automatically from control 
panels in the pulp mill. The bins have sufficient capacity to 
give the mill a 15-hour supply of chips, which is about triple 
the storage space of the old system. 

Eventually all the mill’s chemical and semichemical pulp- 
ing operations, with the exception of bleaching, will be cen- 
tralized on the east side of the river, but the only new pulp 
mill installations scheduled to go into operation at this stage 
include a new semichemical pulping unit and a second line of 
new rotary vacuum washers. This equipment is located in a 
new steel-and-tile building, erected recently adjacent to No. 2 
Pulp Mill. After the present No. 2 Pulp Mill has been com- 
pletely remodeled and sufficient new equipment added, it, 
along with the new building, will be known as the Consolidated 
Pulp Mill. 

The semichemical unit is a new type of continuous cooker 
which will make pulp from hardwood for nine-point corrugat- 
ing board, used in the manufacture of shipping containers. 
The new unit eventually will be operated alongside two older 
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semichemical units, now located in No. 1 Pulp Mill, which will 
be moved to the Consolidated Pulp Mill as the improvement 
program progresses. _¢ 

The full capacity of the new semichemical cooker will be_ 
utilized to make pulp for nine-point corrugating board until 
the consolidation of these units is completed. Because of 
ereater versatility provided by highly technical improve- 
ments incorporated in the new unit, it may be used at some 
future date to experiment with finer grades of semichemical 
pulp, plant officials said. 

The new rotary vacuum washers going into operation at 
this time will serve the new semichemical layout. This is a 
two-stage unit, equipped with huge cylinders, measuring 
111/> feet in diameter and 16 feet in width, which carry the ° 
pulp through the process. To improve the quality of the 
pulp, the plant has introduced a “hot” refiner system in the 
new semichemical line, by which hot stock from the cooker 
passes from the crushers, which separate the fibers, to two 
Sutherland refiners of the type generally used to prepare 
finished stock for the paper machines. The refiners will proc- 
ess the pulp before it enters the washing system, assuring a 
cleaner and more efficient wash than is obtainable in the nor- 
mal process. 

The two-stage unit eventually will clean all the pulp pro- 
duced by the three semichemical units, replacing a small 
single-stage washing unit now serving two semichemical 
cookers located in No. 1 Pulp Mill. The two washers for the 
semichemical pulp line have been installed alongside a large 
three-stage unit which has been washing pulp on the pine line 
since March 25. <A third three-stage unit will be installed 
later for the hardwood line. The pine washers replace eight 
pan-type batch washers in No. 2 Pulp Mill and the third line 
will replace nine pan washers now located in No. 1 Pulp Mill. 

Plant engineers expect the three lines of new washers to 
bring about improvement in the condition of the river since 
they will provide a closed system at this stage of the process, 
keeping out of the stream some of the weak wastes which have 
been discharged from the pulp mill in the past. Because the — 
efficient new units require less water to wash the pulp clean, 
the rotary washers can remove waste liquor from the pulp at 
high concentration. All wash water too weak for processing 
in the recovery system is contained in the system and reused 
until its liquor strength builds up to a point where the recovery 
evaporators can handle it. Because of the great volume of 
water required to wash pulp by the old batch system, highly 
dilute waste water, known as weak washings, which could not 
be handled by the recovery units, had been discharged into 
the river. 

The new washers are models of operating ease, with push- 
button controls for every phase of the operation. Large con- 
sole instrument panels are located alongside each unit, allow- 
ing the operator to control the entire job with his finger-tips. 
All the operating and production data of the three units will be 
automatically recorded on a large control panel. 

Built over each line of washers is a large hood which funnels 
steam and fumes into a ventilating system which discharges 
into the atmosphere. This system eliminates most of the 
heat and odors usually associated with the old batch oper- 
ation, improving to a great degree the working conditions of 
the operators. 


* * * 


The Industrial Bulletin of Arthur D. Little, Inc., reports 
that Jute products remain one of the world’s leading dollar- 
earning commodities, but current difficulties threaten their 
future. Dislocation of the jute industry upon the separation 
of India and Pakistan, exchange difficulties between Pakistan 
and India, and the tremendous growth of the multiwall paper 
bag industry have reduced production from a prewar average 
of 10 million bales, or four billion pounds, to 8.5 million bales 
in 1949. Price rises, however, have more than compensated 
for the loss in trade volume. In 1949, United States imports 
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Installed outdoors or 
indoors ... the new Conkey Integral 
Evaporator cuts overall evaporating costs 


i 
| 


Designed 
to do 


your job 


best? 


Conkey Integral Sextuple 
Effect Evaperator 
outdoor installation at 
southern pulp mill. 


It’s Self-Supporting—in more ways than one! 
Savings start the day the new Conkey Integral 
Evaporator comes into your plant. Unit is 
shipped fully assembled. A single up-ending 
operation sets it in place. As a result, you save 
on assembly, parts handling and erection costs. 
In addition, there are important savings in 
floor and building space—since no external cen- 
trifugal type separators, outside flash tanks and 
piping are needed. Where weather conditions 
permit, the entire unit may be installed out- 
doors—with no housing needed except for 


Other General American Equipment: 
Turbo-Mixers, Filters, 

Thickeners, Dewaterers, Dryers, 

Towers, Tanks, Bins, 


Pressure Vessels 


OFFICES IN ALL PRINCIPAL CITIES 


PROCESS EQUIPMENT, 
DIVISION 


GENERAL 


pumps and instruments. 


Operating advantages of Conkey design are 
noteworthy. Because it reduces pressure drop 
losses between effects, it provides an increased 
working temperature drop across the heating 
element surface. This means a net positive gain 
in evaporation—extra evaporating capacity. 


Long life—Integral construction eliminates 
many flanged joints, assuring both durability 
and tightness. For complete information that 
may be useful to your firm, write today. 


Process Equipment Division 
GENERAL AMERICAN 


Transportation Corporation 


Sales Offices: 10 East 49th Street, New York 17,N. Y. 
General Offices: 135 S. La Salle St., Chicago 90, Hil. 
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of burlap fabrics and bagging materials, the leading jute prod- 
ucts, were valued at $103 million, compared with $41 million 
in 1937, although volume had dropped by a third to 447 
million pounds. Jute is still the cheapest of the major fibers 
and ranks second in volume of production, with a tonnage a 
little less than half that of cotton. 

Three quarters of the world’s supply of jute is raised in 
Pakistan, with most of the burlap mills which supply the 
United States located in India. The Indian government has 
devalued its rupee by 30% and has placed a price ceiling on 
imported raw jute. Pakistan, which has not altered the par 
value of its rupee, has only recently reduced its price floor for 
raw jute to the level of India’s price ceiling. Until a few 
weeks ago, there had been almost complete dislocation of jute 
trade between the two countries, relieved only by occsional 
trade agreements. To lessen dependence on an outsile 
source, India has sought to increase its own jute plantings, al- 
though its food needs limit the acreage available for jute. 
Similarly, Pakistan, anxious to attain some industrial self- 
sufficiency, is starting to build weaving mills. 

Burlap takes about 70% of total U.S. jute imports, with the 
remainder going into twine, webbing, and other products. 
Before the war, about a third of the bags used in this country 
were of burlap, but this year the proportion has dropped to 
about a fifth. Use of cotton bags has also dropped off rapidly 
since the war, but shipping sack paper has shown a steady in- 
crease, with about 60% of shipping bags now made of paper. 
Because conversion to use of multiwall paper sacks usually 
requires installation of special machinery, it is unlikely that 
burlap will ever regain its dominant position in this market. 

Competition is not so keen in markets for other jute prod- 
ucts, but alternative materials are gaining ground. About 
120 million pounds of jute yarn are used annually by the car- 
pet industry as a backing material. Paper twine, although 
weaker and stiffer than jute, is less expensive and currently 
accounts for about a quarter of carpet-backing material. 
Jute cloth as a backing for linoleum has almost disappeared, as 
manufacturers have found paper and felts satisfactory. 

Besides yarn for carpet backing, the United States uses 40 
million pounds of jute twine, with 15 million pounds of this 
going into electric rove, the fibrous packing material in electric 
wire and cable. This is meeting with increasing competition 
from paper and glass fibers, and combinations of the two. 
Before the war, a large quantity of jute twine was used for 
tying newspaper bundles by hand, but now most newspapers 
have shifted to steel wire which can be bound mechanically. 
As yet, a suitable jute tying machine has not been developed. 
Other miscellaneous uses of jute include webbing for uphol- 
stered furniture; scrim, a loosely woven fabric of fine yarn 
for reinforcing paper, and landing nets for the armed services. 
In all of these fields jute is meeting increased competition. 
Jute remains the only important material for the coarse, 
loosely woven, and inexpensive material used to cover bales 
of cotton. This market takes about 100 million pounds of 
jute annually. Another 20 million pounds is used in insula- 
tion and felting materials. 

Jute’s principal basis for wide usage is still its extremely low 
price, despite the postwar threefold increase. Although there 
has been a 40% rise in labor costs in India, up to 75% of the 
total cost of jute products is in the raw fiber. Primitive tech- 
niques of farming, processing, and transport contribute to this, 
as well as scattered small holdings. The industry, for the 
most part, has been reluctant to pursue development work on 
jute aimed at improving its physical properties and appear- 
ance, since further processing would exceed the cost of the 
raw material. Some experimental work has been done in 
combining jute with other inexpensive fibers, but to date this 
has not led to successful commercial development. Both 
the Indian Jute Mills Association Research Institute and the 
newly formed Jute Board of Pakistan, however, are placing 
increasing emphasis on research aimed at modernizing the 
industry. 
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Peter A. Paulson 


Peter A. Paulson, consulting engineer for the sulphite 
pulp industry, died on May 10. He was born in Helsingborg, 
Sweden, on Sept. 29, 1879, and came to this country in his 
early twenties, determined to devote himself to pulp and 
paper engineering. After diversified activities with the 
West Virginia Pulp and 
Paper Co. in Covington, 
and the Brown Co. in 
Berlin, N. H., he joined 
the engineering firm of 
Barker’s in Boston. The 
latter’s system of  pre- 
paring cooking acid for 
the sulphite pulping proc- 
ess represented a  sub- 
stantial improvement over 
those then inuse. Among 
others, Paulson was sent 
to the Kimberly-Clark 
Corp., Neenah, Wis., to 
install the Barker acid- 
making system in their 
Kimberly mill. Evidently 
the new system was a 
success, for the Kimberly- 
Clark Corp. asked Paul- 
son to install it also in their Niagara (Wis.) mill. This gave 
Paulson an opportunity to add further improvements to 
the new system. The excellent results obtained led to 
Paulson’s engagement with the Kimberly-Clark Corp. in 1915. ~ 

He remained with this company until 1932. During these 
seventeen years and in his position as General Sulphite 
Superintendent, Paulson introduced a great many improve- 
ments and novelties in the field of sulphite pulping and of 
wood pulping in general, comprising wood handling, acid- 
making, and cooking, all of which resulted in greater economy, 
better yields, increased production, and improved pulp quality. 
A great deal of the improvements and novelties were first 
put to a successful test in the corporation’s Kapuskasing 
mill, which Paulson built according to his plans before they 
were introduced in the other mills of the corporation. 

After he left the Kimberly-Clark Corp. to become a con- 
sulting engineer, Paulson’s reputation as an expert in the 
sulphite pulping field grew further, and his council was 
sought by many in this country and abroad. 

Among the many problems which occupied his mind or in 
which he was active was the evaporation and burning of 
sulphite waste liquor, the principal ideas of which he had 
laid down in a patent which had been granted to him as early 
as 1921 and which is known as the Paulson process, com- 
prising as it does a number of new features in its later version. 
When in recent years the pulp and paper industry, par- 
ticularly in Wisconsin, paid renewed attention to a reduction 
of stream pollution, Paulson followed their studies, dis- 
cussions, and large-scale experimental runs with great 
interest. Unfortunately, his failing health prevented him 
from taking a more active part in the new development, but 
he placed his process at the disposal of those concerned with 
the solution of the problem. Undoubtedly he would have 
derived much satisfaction from an eventual solution of this 
old problem, a solution to which he contributed so much 
and which today would seem to be almost within reach, 

Paulson’s reputation as a sulphite expert attracted many 
visitors from all over the globe. Many young men, students 
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Typical slime-forming 
organisms 


by WaT 


Quality conscious paper mill superintendents know 
from experience that chlorination, engineered to their 
stock or white water requirements by Wallace & 
Tiernan, effectively eliminates such slime-induced 
troubles as pin holes, slime spots, and poor sheet 
formation. 


Such results— which have saved up to 400 dollars per 
day in many mills—are possible because chlorination 
kills the organisms that cause slime. It may be used 
alone on the fresh water supply, or together with chlo- 
ramines or other corrective chemicals on the white 
water, for effective slime control in such key spots as 
the showers, screens, deckers, and at many other points. 


Wallace & Tiernan Chlorinators are particularly effec- 
tive in slime control work because they are especially 
designed from over 35 years’ experience to give low 
cost, efficient performance. 


For a survey on the chlorination needs of your mill 
without obligation, call your nearest W & T Represent- 
ative now and start your plant on the road to slime 
free operation. 


and engineers, sought and were gladly given his advice and 
were started on a career in this country and abroad. 

The Paulson home, with gracious Mrs. Paulson in charge, 
excelled in a hospitality which will remain unforgotten by 
those who had the pleasure of enjoying it. There was indeed, 
great regret when they gave up their Appleton home in the 
summer of 1946 to live henceforth in California. Here, in 
Encinitas, in their new home ‘‘Casa de Hoy,” located high on a 
cliff and overlooking the Ocean, Peter Paulson had hoped to 
spend his years in health and comfort, to enjoy the beautiful 
California scenery, some deep-sea fishing and other California 
diversions. Unfortunately these dreams did not come true. 
While he was confined most of the time to his home, he did 
much reading and took a new interest in Svedenborg, de 
Nouilly, and other philosophers and scientists as well as in 
foreign languages, of which he took up Spanish and a self- 
refresher course in French, displaying thus a remarkable 
energy. In fact, it seemed that he had rallied for making a 
new start. Then, unexpectedly, on the tenth of May, he 
closed his eyes forever. 

Peter Paulson possessed a fine personality which com- 
manded the respect and admiration of those who met him. 
His straightforwardness was refreshing and made one feel 
comfortable and secure. He was kind and generous to his 
fellow men. 

Peter Paulson was a charter member of the Technical 
Association of the American Pulp and Paper Industry; a 
member of the American Society of Mechanical Engineers, a 
sustaining member of the Swedish-American Foundation, a 
member of the Swedish Club in Chicago, and a member of the 
Elks. He was a 32nd degree Mason and a member of the 
Wisconsin Consistory, Tripoli Shrine, El] Hajj Jestors, and an 
honorary life member of the Masonic Order of Kapuskasing, 
Ontario, Canada. 

The tribute which here is paid to Peter Paulson can only be 
limited since an appraisal of his contributions, concerning, as 
they do, the engineering aspect of pulp manufacture, must be 
left to those who are more qualified than the writer. There 
can, however, be no doubt that Peter Paulson’s knowledge and 
experience as well as his conscientious and balanced council 
will be missed by many in his profession. For all those, who, 
as the writer were fortunate enough to be more close to him, a 
dear and faithful friend has passed away. He shall not be 
forgotten. 

E. Heuser, La Jolla, Calif. 


Charles W. Rivise 


Charles W. Rivise, former Chairman of the TAPPI Patents 
Committee and an attorney-at-law specializing in patents, 
trade-marks, and copyrights, was killed while a passenger in 
an airliner with which a naval plane collided over Key West, 
Fla., on April 25, 1951, one year after the death of his wife, 
Hadassah G. Rivise. 

Mr. Rivise was born in Zhitomir, Russia, on Sept. 9, 1899, 
and was brought to this country in his infancy by his parents. 
He attended the public schools of Philadelphia and gradu- 
ated from the University of Pennsylvania as a chemical engi- 
neer in 1922, from George Washington University with a law 
degree in 1926, and from Washington College of Law with an 
M.S. degree, the same year. 

He served as an examiner in the Patent Office in Wash- 
ington, D. C., from 1923 to 1927, following which he joined 
the Philadelphia firm of Caesar & Rivise, with whom he re- 
mained associated until the date of his death. 

Mr. Rivise was a recognized authority on patent law. He 
gave many lectures before professional societies and wrote 
many books and articles dealing with the subject. Many are 
being used as standard texts in law schools. 

He served in World War I as an Army instructor in gas dé- 
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fense. In addition to being a member of the Technical Asso- 
ciation of the Pulp and Paper Industry he was a member of a 
large number of technical and law societies and engaged in a 
number of philanthropic enterprises. 


Ee Ee 


William M. Cary 


William M. Cary died on April 14, 1951, at Jacksonville, 
Fla., following several months’ illness. The Judge as he was 
well known was Production Manager of Kraft Pulp and Board 
Division, National Container Corp., Jacksonville, Fla. 

Judge Cary was born in Sauk County, Wis., on July 11, 
1882. He started in the paper industry in 1917 at the Gulf 
States Paper Co., Braithwaite, La., and Tuscaloosa, Ala., as 
a superintendent. He held this position successively for the 
Mobile Paper Mills Inc., North Carolina Pulp Co., and the 
National Container Corp. For a short period he was a con- 
sultant for the Combustion Engineering Co. in connection with 
the spray-type black-liquor recovery furnace. 

He was a member of the Technical Association of the Pulp 
and Paper Industry. 


Jalmar E. Heiskanen 


Jalmar E. Heiskanen, Consulting Mechanical Engineer, 
Rauma, Finland, died on April 9, 1951, at Rauma. 

Mr. Heiskanen was born in Savonlinna, Finland, on Sept. 
18, 1887, and graduated as a mechanical engineer from the 
Technical University of Helsingfors in 1908. 

His career as an engineer included employment by Karbula 
O/Y, Moore & White Co., Great Northern Paper Co., Moul- 
ton Engineering Corp., Champion Fibre Co., Enso Gutzeit 
O/Y, Haarto O/Y. From 1930 to 1949 he was a consulting 
engineer. In 1949 he joined Rache O/Y, Kangasniemi, Fin- 
land. He wasa member of TAPPI since 1931. : 


Eugene N. Bechard 


Eugene N. Bechard died suddenly on Tuesday, May 15, 
1951, in Atlanta, Ga. Funeral services were held in Philadel- 
phia, Pa., on May 21. 

Gene was born in Ottawa, Ont., on June 1, 1886, and was 
employed as a salesman by the Eastwood-Nealley Corp. of 
Belleville, N. J., for 16 years, following which he represented 
this company and others as a manufacturer’s agent in Atlanta, 
Ga. Mr. Bechard was a member of TAPPI and was promi- 
nent at meetings of the American Pulp and Paper Mill Super- 
intendent’s Association. 


Leon S. Dixon 


Leon 8. Dixon, Consulting Engineer, died suddenly in New 
York City on Dec. 12, 1950. He was born at Medford 
Center, Me., on June 13, 1886, and graduated as a mechanical 
engineer from the University of Maine in 1908. 

Mr. Dixon entered the pulp and paper industry in 1912 asa 
transitman for the Great Northern Paper Co. From then 
on he changed his company connection frequently and worked 
for the General Electric Co., Eastern Manufacturing Co., 
U. S. Quartermaster Corp., Riordon Co., Eddy Paper Co., 
Bogalusa Paper Co., Canadian International Paper Co., E. 
B. Eddy Co. In 19381 he became established as a con- 
sulting engineer in Bangor, Me. During the past few years 
he was consultant for Stone & Webster Engineering Co. and 
the Newport News Shipbuilding and Drydock Co. in its 
work dealing with the pulp and paper and other industries. 
He was a registered engineer in several states and in Canada. 
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Bulkley, Dunton Pulp Company - 


A NEW ENGINEERING SERVICE 


for white water clarification and stream 


purification. 


Sey THE COLLOIDAIR SAVEALL 
A new and improved flotation system, developed 


as a result of extensive paper mill research and 
based on the experience of over 200 successful 


operating installations. 


THE COLLOIDAIR SAVEALL 


embodies these new features: 


{ 
| ® Stability of high efficiency clarification 


4 

i ®@ Satisfaction of stream purification requirements 
\ in both solids and B.O.D. reduction 
4 

| 

{ 


@ Automatic flow control 

@ Automatic valving 
| @ Automatic chemical and air feed 
| @ Standardized pumps and motors 


@ Choice of steel or tile vat construction 


@ Choice of unit pre-fabrication in our plant 


ean fein tare 


about our new Engineering Service and this superior 


flotation saveall, write today to 


Engineering Division 
BULKLEY, DUNTON PULP CO., INC. 
295 Madison Ave., New York 17, N.Y. 
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ASSOCIATION NEWS AND EVENTS 


Research Appropriations Committee 


The following members of the Technical Association have 
been appointed by the Executive Committee to serve until 
February, 1952, as members of the reorganized Research 
Appropriations Committee: 


John L. Parsons, Chairman, Hollingsworth & Whitney Co., 
Waterville, Me. 

Allen Abrams, Marathon Corp., Rothschild, Wis. 

A. E. Bachmann, Missisquoi Corp., Sheldin Springs, Vt. 

H. W. Bialkowsky, Pulp Div., Weyerhaeuser Timber Co., 
Longview, Wash. 

W. F. Gillespie, Gaylord Container Corp., Bogalusa, La. 

J. W. Hemphill, Johns-Manville Corp., New York, N. Y. 

J. D. Malcolmson, Robert Gair Co., New York, N. Y. 

A. L. Sherwood, Sutherland Paper Co., Kalamazoo, Mich. 

K. P. Geohegan, Ex-Officio, Howard Paper Mills, Dayton, 
Ohio. 

G. H. Pringle, Ex-Officio, Mead Corp., Chillicothe, Ohio. 


The above organization represents a departure from previ- 
ous practice wherein the Committee was constituted of divi- 
sional chairmen. In the new arrangement no committee or 
divisional chairmen are represented officially. 

The research projects financed by the Association are 
initiated by individual standing committees in the various 
divisions. When a project is approved by a committee it is 
passed along to the Division Chairman for further approval. 
He, in turn, submits the project to the Research Appropri- 
ations Committee for review and approval. Finally the 
project is submitted to the Executive Committee to pass on 
its financial support. 


Maine-New Hampshire Summer Meeting 


The Maine-New Hampshire Section will hold its semiannual 
meeting on June 22-23, 1951, at the Eastern Slope Inn, 
North Conway, N. H. The technical program will be de- 
voted to a consideration of ‘‘Semichemical Pulping.”’ 

On Friday morning, June 22, there will be a visit to the 
plant of the Brown Co., Berlin, N. H. 

In the afternoon the following papers will be presented: 


“Ieffect of Certain Variables on Semi-Chemical Pulping on 
Pulp Quality,” by J. N. McGovern, Forest Products Lab- 
oratory, Madison, Wis. 

“Ammonia—Base in the Neutral Sulphite Semi-Chemical 
Pulping Process,” by R. M. Jones and T. E. Detcher, Barrett 
Division, New York, N. Y. 

“Semi-Chemical Pulp Production with Revolving Discs Mills,” 
by C. K. Textor, Bauer Bros. Co., Springfield, Ohio. 

“Development of a System for Neutral Sulphite Pulping,” br 
T. Agronin, Shartle Bros. Machine Co., Middletown, Ohio. 

“Semi-Chemical Pulping with Sprout-Waldron Single Rotary 
Disc Refiners,” by T. W. Small, Sprout, Waldron Co., 
Muncy, Pa. 


This will be followed by the election of officers. 

On Saturday morning there will be a panel discussion on the 
Semichemical Process led by W. A. Kraski, Solvay Process 
Co., Syracuse, N. Y. 

Joseph J. Thomas, 8. D. Warren Co., Cumberland Mills, 
Me., is Chairman of the Program Committee and J. Fife 
Wright of the National Aniline Division is Chairman of the 
Local Arrangements Committee. George A. Day of the 
Brown Co. is Chairman of the Maine-New Hampshire Section. 
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Empire State Summer Meeting 


The Empire State Section will hold its annual meeting at 
Whiteface Inn, Lake Placid, N. Y. on June 27-30, 1951. 

The technical program for Thursday morning June 28 is as 

follows: 

“Industry’s Role as Related to New York State’s Pulpwood 
Supply,” by G. A. Pezez, Asst. Manager of Woodlands, 
International Paper Co., Glens Falls, N. Y. ; 

“Public and Private Forestry Get Together,’ by J. Victor 
Skiff, Deputy Commissioner, State of New York Conserva- 
tion Department, Albany, N. Y. , 

‘Utilization of Hardwoods for Chemical Pulp,” by F. W. 
O’Neill, State University of New York, College of Forestry, 
Syracuse, N. Y 


The Technical program for Friday morning, June 29, is as 
follows: 


“Trends in the Paperboard Industry,” by P. 8. Bolton, Robert 
Gair Co., Uneasville, Conn. 

“Burning of Sulphite Waste Liquor,’ by W. J. Darmstadt and 
F. H. Richter, Babcock & Wilcox Co., New York, N. Y. 

“Impact of Defense Requirements on the Pulp and Paper 
Industry,” by Clinton K. Royce, Head, Packaging Section, 
Office of Naval Material, Navy Department, Washington 25, 
DNC: 


The program for Saturday morning, June 30 is as follows: 


“A Few Thoughts on Stream Pollution,’ by H. A. Spencer, 
Knowlton Bros., Watertown, N. Y. 

“Printing Ink and Equipment Developments and Their Effect 
on Paper Requirements,” by Lou Engelhart, Interchemical 
Corp., Elizabeth, N. J. 

“Reciprocal Paper-Plastics Developments,” by E. C. Jahn, 

State University of New York, College of Forestry, Svracuse, 

N.Y. 


Chester G. Landes, American Cyanamid Co., Stamford, 
Conn., is Chairman of the Technical Meetings. K. E. 
Youngchild, American Cyanamid Co., New York, N. Y.., is 
Chairman of Social Events. W. R. Willets, Titanium Pig- 
ments Corp., New York, N. Y., is in charge of mill visits. 
Paul L. Haggerty, George La Monte & Sons, Nutley, N. J., is 
in charge of publicity. J. F. Butterworth, Socony-Vacuum 
Oil Co., is in charge of reservations and finance. Henry J. 
Perry, Paper Trade Journal, is Chairman of the Empire State 
Section. The Metropolitan District, Empire State Section is 
host to the annual meeting for 1951. 

The afternoon programs will feature trapshooting, boat 
trip, golf, and trip to Whiteface Mountain and the North 
Pole. An extensive social program is being arranged. 


Corrugated Combining Conference 


The Corrugated Containers Committee and the Lake Erie 
Section jointly sponsored a conference on “Corrugated Com- 
bining” at the Statler Hotel, Cleveland, Ohio, on Friday, 
May 18, 1951. F. D. Long of the Container Corp. of Amer- 
ica, Chicago, Ill., presided as General Chairman. 

This meeting will be reported in greater detail in the July 
issue of Tappi. 

The papers presented at the Conference, which was at- 
tended by about 240 representatives of the corrugated con- 
tainers industry, were as follows: 
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Helping You Plan for 


LONER BLEACHING COSTS 


Users of the unsettled bleach liquor process developed by 
Hooker save materia! costs on tanks required, plus substantial 
amounts in labor, space, other materials and time. 

Hooker Technical Service is part of a “flexible package” that 
helps you use Hooker Chemicals most effectively and most 
profitably. It offers assistance on problems of unloading, handl- 
ing and processing recommendations based on years of 
experience serving the pulp and paper industry. 

Every shipment of Hooker Chlorine and Caustic is carefully 
checked, product-wise and package-wise, to insure reaching you 
in proper condition for immediate use. Watchful scheduling 
and point-to-point checking en route result in deliveries that 
closely fit your production needs. 

Send today, on your business letterhead, for helpful literature 
on pulp and paper bleaching. 


From she Fall of Mhe Each 


4104 BUFFALO AVENUE, NIAGARA FALLS, N. Y. 


New York, New York °* Wilmington, California * Tacoma, Washington 
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HOOKER ELECTROCHEMICAL COMPANY 


SEND FOR THIS HELPFUL 


© UNSETTLED BLEACH LIQUOR FLOW 


CHART shows how bleach liquor can 
be prepared for immediate use, with- 
out settling, with close process control 
and sizable economies in equipment, 
labor, materials and space. For details 
on this process, send today on your 
company letterhead for ‘Hooker Bulle- 
tins 201 and 242. 


BLEACHING DATA 


Bulletin 


No. 
201 


211 


Process and Equipment for Mak- 
ing Bleach Liquor for Use With- 
out Settling 

Chemistry of Bleaching Chemical 
Wood Pulps 

What Do We Know About Bleach- 
ing? 

Importance of pH and Catalysts 
in Bleaching Operations 
Production and Use of Unsettled 
Bleach Liquor 

Procedures and Brightness Grades 
in Bleaching Sulfate Pulps 


CHEMICALS 


SODIUM SULFIDE * SODIUM SULFHYDRATE * SODIUM BENZOATE * CAUSTIC SODA * MURIATIC ACID * PARADICHLOROBENZENE * CHLORINE 
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FLASH DRY SAMPLES 
TO DETERMINE 


Samples of your materials can 
be dried and tested for mois- 
ture content in a matter of a 
few minutes. You will save 
valuable processing time, re- 
duce rejections, and improve 
product quality, when you in- 
stall a DIETERT-DETROIT 
MOISTURE TELLER. 


The moisture test is made 
in exact moisture per- 
centage and test results 
will check exactly with 
the standard oven test. 
No corrections or calibra- 
tions are necessary. 


Write TODAY TO 
DEPT. M-11 FOR DETAILS 


CONTROL EQUIPMENT 


“DIETERE 


30 ROSELAWN e DETROIT 4, MICH. 


“Theoretical and Actual Strength Qualities of Corrugated 
Board,” by R. C. McKee and C. Root, Institute of Paper 
Chemistry, Appleton, Wis. 

“Present Operating Problems and Future Hopes of a Corru- 
gated Superintendent,” by R. T. Cassady, Vice-President, 
The Jackson Box Co., Cincinnati, Ohio. 

“Past, Present, and Future Design of Corrugated Combiners,” 
by Walter J. Goettsch, Vice-President, Samuel M. Langston 
Co., Camden, N. J. 

“Theoretical Problems of Heating and Drying,” by A. E. 
Montgomery, J. O. Ross Engineering Co., Chicago, IIl. 


An unusually fine question-and-answer period followed the 
presentation of the papers presented. This discussion will be 
reported in a later issue of Tappi. 


International Pulp and Paper Symposium 


The following is a preliminary announcement of the Inter- 
national Pulp and Paper Symposium sponsored jointly by 
The Institute of Paper Chemistry, the Committee on the 
Chemistry of Plant Products of the National Research 
Council, the Wood Chemistry Subcommittee of the Food and 
Agriculture Organization of the United Nations, and the 
Fundamental Research Committee of TAPPI. 


Monday, Sept. 17, 1951 
Open meeting of the Wood Chemistry Subcommittee, FAO 
Tropical Woods as a Source of Commercial Pulp 
Reports by representatives of several countries on the 
progress being made in solving the economic and technical 
problems involved in tropical wood pulping. 
Tuesday, Sept. 18, 1951 
Open meeting of the Wood Chemistry Subcommittee, FAO 
A.M. The Utilization of Agricultural Fibers as a Means 
of Supplying the Pulp Demands of Wood-Poor 


and Other Countries. It is hoped that reports 
will be presented on the preparation and proper- 
ties of paper (and chemical) pulp from bamboo, 
straw, bagasse, esparto, etc. 

PA 
International Standards and Testing Methods 
in the Field of Wood and Wood Products 

General discussions on other problems of inter- 
national importance 


Wednesday, Sept. 19, and Thursday, Sept. 20, 1951 


Symposium on common technical problems of the pulp and 
paper industry under the sponsorship of The Institute of 
Paper Chemistry. 


Friday, Sept. 21, 1951 


Special informal round tables for the discussion of special- 
ized topies—such as the current status of lignin chemistry (a 
continuation of the Lignin Round Tables hitherto sponsored 
jointly by The Institute of Paper Chemistry and the Com- 
mittee on the Chemistry of Plant Products of the National 
Research Council), the significance of micro- and submicro- 
structure of pulp fibers, training for the pulp and paper indus- 
try, global raw material resources, pulp for chemical conver- 
sions, and/or others selected during the earlier sessions. 

The third week in September, 1951, is particularly a happy 
time to hold an International Pulp and Paper Symposium 
following as it does the International Chemical Conclave be- 
ing held in New York the first two weeks in September. The 
Conclave consists of the 75th Anniversary of the American 
Chemical Society which is being celebrated during the first 
week in September and the XIIth International Congress of 
Pure and Applied Chemistry which will be held the second 
week. 

During the American Chemical Society meeting, of interest 
to chemists who are concerned with wood as a technical raw 
material will be three symposia held by the Division of Cellu- 
lose Chemistry titled (1) The Fine Structure of Cellulose, 
(2) The Nature of the Chemical Components of Wood, and 
(3) Problems in the Field of Textile Chemistry. Other sym- 
posia of interest include those prepared by the Division of 
High Polymer Chemistry. 

Division 15 of the XIIth International Congress of Pure 
and Applied Chemistry is concerned with research reports 
dealing with the chemistry of cell-wall constituents. Pro- 
grams have been arranged on the biosynthesis of cell-wall 
constituents, and on lignin, starch, the hemicelluloses, and 
cellulose. 

The attendance of foreign chemists at the New York meet- 
ing will exceed seven hundred; this number will include some 
thirty to forty men from abroad who have contributed in an 
important way to the technology of the pulp and paper indus- 
try. The attendance of many of these men at the meetings in 
New York and Appleton has been made possible by the finan- 
cial help made available by the pulp and paper industry in the 
countries of origin but especially by the industry in the United 
States and Canada and by The Institute of Paper Chemistry, 
the Technical Association of the Pulp and Paper Industry, 
and the Canadian Pulp and Paper Association. 

The list of those from abroad planning to attend includes: 
O. Bryde, G. Centola, G. Champetier, S. Claesson, W. E. 
Cohen, G. F. Davidson, E. Hagglund, P. H. Hermans, J. K. 
N. Jones, A. Meller, B. Steenberg, W. G. Campbell, T. Enk- 
vist, H. Erdtman, G. Aulin-Erdtman, P. W. Lange, E. Adler, 
H. Haas, Corte L. Rys, Leif Jérgensen, K. Freudenberg, M. 
Horio, Robert Peteri, A. Kratky, and W. Lautsch. 

The registration fee for the meetings being held September 
19, 20, and 21 for technical representatives from the pulp and 
paper and allied industries has been set at $35 per registrant. 
Registration forms will be sent upon request. For this pur- 
pose contact Harry F. Lewis, The Institute of Paper Chem- 
istry, Appleton, Wis. 
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FAO as an Agency for the Establishment of 


Sure, Purecal* will save you more titanium 


dioxide than any other extender-pigment. And it will 
do that while keeping the same brightness, 
P a] opacity and hiding power. 
urec 
But there’s more to the story than that. To begin 
2 ; x with, we make Purecal by controlled precipitation of calcium 
didn 1F just happen chloride and sodium carbonate. Temperature, pH, 
proportion of reactants, rate of addition and 
other variables are controlled automatically. So that the 
operator can produce any given particle size — 
even smaller than the finest ground limestone. 


Which particle size? Well, here’s how we arrived 

at Purecal M. We varied particle sizes over a wide range, 
checked them with an electron microscope. 

We compared each individual “size range’— one against 
the other — to find which produced the most opacity, 
brightness and hiding power. We found the size (.2 microns— 
same as titanium dioxide) that did that — 


and that size is Purecal M. * Prade-mark 
SODA ASH * CAUSTIC SODA * BICARBONATE OF SODA WYANDOTTE CHEMICALS CORPORATION 
CALCIUM CARBONATE * CALCIUM CHLORIDE * CHLORINE Wyandotte, Michigan * Offices in Principal Cities 


HYDROGEN + DRY ICE * SYNTHETIC DETERGENTS * GLYCOLS 
CARBOSE (Sodium CMC) * ETHYLENE DICHLORIDE * PROPYLENE 
DICHLORIDE * AROMATIC SULFONIC ACID DERIVATIVES an olfe 
EMICALS 
OTHER ORGANIC AND INORGANIC CH Lehrateeelel 
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TAPPI DIVISIONS 


AND COMMITTEES 


Recent Reports of Activities 
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Engineering Division 


Historical Background 


The engineers in the pulp and paper industry were the 
largest individual group responsible for the organization of 
the Technical Association of the Pulp and Paper Industry in 
1915. Through the following years, however, this interest 
gradually declined until in the 1940’s the Engineering Division 
of TAPPI had reached an inactive status. 

In February, 1946, G. W. E. Nicholson, Operating Vice- 
President of the Union Bag & Paper Corp., was elected to 
the presidency of TAPPI. The main objective of Mr. 
Nicholson’s term as President was the reorganization of the 
TAPPI Engineering Division. This resulted in the organiza- 
tion of the first Engineering Conference which was held in 
Milwaukee in the fall of 1946. This Milwaukee Engineering 
Conference, which was set up on a national basis, resulted in 
an attendance of about 300 engineers of which a large per- 
centage were mill representatives. 

As a result of this reorganization of the Engineering 
Division, under Mr. Nicholson’s direction, and the success of 
the Milwaukee Engineering Conference, it was decided to 
have a National Engineering Conference, sponsored by the 
Engineering Division of TAPPI, each autumn. This resulted 
in holding these conferences successively at Philadelphia, 
Buffalo, Boston, and Cincinnati. With each succeeding 
conference the interest and attendance have shown an in- 
crease and the percentage of mill engineers attending these 
conferences has shown a decided increase. At the 1950 
Cincinnati Conference, the total registration was about 500 
of which about 300 were pulp and paper mill engineers. 

The first Chairman of this reorganized Engineering Division 
was the late E. F. Burns then Chief Engineer of the Inter- 
national Paper Co. Following the death of Mr. Burns, early 
in 1947, J. W. Hemphill of the Johns-Manville Sales Corp. 
assumed the General Chairmanship of this Engineering 
Division. Mr. Hemphill did an outstanding job by con- 
tinuing the work started by Mr. Nicholson and Mr. Burns. 
Mr. Hemphill continued in this chairmanship until 1949 
when, feeling that the Engineering Division should be headed 
up by a mill engineer, he gave up this chairmanship but was 
agreeable to remain as General Secretary, which position he 
still holds. 


General Comments 


Since the 1946 Milwaukee Engineering Conference, the 
Engineering Division has continued to grow until today it is 
one of the strongest and most active divisions in the Techni- 
cal Association organization. This has resulted in a large 
number of engineers coming into TAPPI membership. The 
engineers that have been attending the fall engineering Con- 
ferences have come to the realization that there are very 
definite benefits to them by becoming members of TAPPI. 
On the other hand, TAPPI needs these engineers in its mem- 
bership. 

The Association magazine Tappi, which started publication 
in January, 1949, has also been a deciding factor in attracting 
these engineers to TAPPI membership. The engineers 
realize that this is the outstanding technical magazine 
published today and this has influenced them to take out 
membership. A large increase in the engineers joining 
TAPPI has also been a factor in the success of the magazine. 
The advertisers realize that the engineers, in most cases, 
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- recommend the type and make of equipment to be purchased 
for their operations and, such being the case, more and more 
companies are advertising in Tappi in order to reach these 
engineers in the industry. 


1951 Engineering Conference 


There has been a feeling for some time that one of these 
Engineering Conferences should be held in the South, partic- 
ularly in view of the large expansion in the South during 
recent years and the advisability of having the engineers 
from other sections of this country and Canada, that attend 
these conferences, see some of these southern operations. 

It is necessary to select the time and place of these Engi- 
neering Conferences at least a year ahead of time in order to 
secure adequate hotel accommodations. At the Annual 
TAPPI Meeting in February, 1950, the Union Bag and 
Paper Corp. extended an invitation to us to hold this 1951 
meeting at Savannah. This appeared to us to be an excel- 
lent location as it was readily accessible, the hotel facilities 
were satisfactory, and it would give the engineers in at- 
tendance an opportunity to see the Union Bag & Paper 
Corp.’s operation in Savannah which is the largest totally 
integrated and most highly mechanized pulp and paper mill 
operation in the world. On the fourth day of this Engineer- 
ing Conference we are to be the guests of the Union Bag & 
Paper Corp. In the morning we will visit their operations 
and, following a barbecue lunch on their own golf course 
grounds, more detailed plant visitations can be made in the 
afternoon for those interested. In addition, arrangements 
have been made for plant visitations to Southern Paper 
Board Corp., Herty Laboratory, Macon Kraft Co., Bruns- 
wick Pulp & Paper Co., and West Virginia Pulp & Paper Co. 


This Sixth Engineering Conference is therefore scheduled 
to be held at the General Oglethorp Hotel in Savannah, 
Ga., on Oct. 15, 16, 17, and 18,1951. As this is a resort hotel, 
we have made some other changes in our general program 
over that followed at the previous Engineering Conferences 
which should appeal to the engineers in attendance. On 
Tuesday evening, instead of having our sponsored cocktail 
party and dinner in the main hotel ballroom, at Savannah we 
will have a sponsored cocktail party, by the Allied Industries 
in the Savannah Area, which will be followed by a barbecue 
on the hotel grounds. 


This Savannah Conference should be the outstanding one 
so far held. There certainly should be a large attendance 
from the engineers in the southern mills and the engineers 
from the other sections of the country certainly should 
attend in order to see these southern pulp and paper mill 
operations. The weather in Savannah, during the middle 
of October, should be ideal and, although we have always 
tried to eliminate as much social activity as possible from 
these Engineering Conferences, the General Oglethorp, being 
a resort hotel, should have some further appeal. 

The local arrangements for this Savannah meeting are 
being handled by a committee in Savannah under the Gen- 
eral Chairmanship of J. R. Lientz of the Union Bag & 
Paper Corp. Mr. Lientz is also Chairman of the Chemical 
Engineering Committee of the TAPPI Engineering Division. 


Committee Organization 
The practice of having a paper mill or consulting engineer 


oA ; : 
as Committee Chairman and a manufacturers representa- 
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G. H. Pringle, General J. W. Hemphill, General 


Chairman, Engineering 
Division 


Secretary, Engineering 
Division 


tive as Secretary was started in the Engineering Division a 
number of years ago. This arrangement has been very 
satisfactory. The manufacturers supplying our industry 
have been very cooperative and have permitted their repre- 
sentatives to be very active on these committees, serving 
in the capacity of Secretaries. This has relieved the mill engi- 
neer from considerable detail work and has resulted in a 
much closer tie between the two groups. 

At the present time we have ten committees in the Engi- 
neering Division and they are all very active on committee 
projects as well as arranging their program for the Savan- 
nah Engineering Conference. 

At the Engineering Conference in Savannah, we have 
arranged to have technical papers presented in the mornings 
and early afternoons with open discussion periods in the late 
afternoons, on the first three days. These afternoon discus- 
sion periods have been very successful resulting in very com- 
plete participation by both mill men and manufacturers’ 
representatives. At the 1950 Cincinnati Conference, the 
discussion sessions on ‘The Friction of Stock in Pipes” and 
“Digester Corrosion” were probably the most outstanding 
part of the entire program. 


Chemical Engineering Committee 


This committee, at its own request, became a part of the 
Engineering Division about two years ago. J. R. Lientz 
of Union Bag and Paper Corp. is Chairman and R. E. Berg- 
strom of Swenson Evaporator Co. is Secretary. 

The Chemical Engineering Committee is the only one of 
the Engineering Division that has confined its main activity 
to the February Annual TAPPI Meeting. This was thought 
desirable due to the fact that the Engineering Divison should 
have some part in the program of this Annual Meeting and 
the group in attendance would be more interested in the 
chemical engineering phase than any other. 

The main project of the Chemical Engineering Committee 
is its study of the very important problem of digester cor- 
rosion. It has a subcommittee studying this project of 
which Mr. Lientz is serving as Chairman and H. O. Teeple of 
the International Nickel Co. is Secretary. The Digester 
Corrosion Subcommittee is working very closely with a simi- 
lar committee which has been organized by the Technical 
Section of the Canadian Pulp and Paper Association. This 
committee is doing outstanding work and will have a report 
on their progress to date at the Savannah engineering meet- 


ing. It will also devote its afternoon discussion period to 
this subject. 


Data Sheets 


This committee is under the chairmanship of Henry Perry, 
Editor of the Paper Trade Journal, and has representation 
on it from all of the other committees in the Engineering 
Division. 
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During the last year, this committee has processed about 
25 data sheets. It has been rather difficult to obtain the 
material necessary in order for this committee to make a real 
showing. 

At the February, 1951, meeting of the Hxecutive Com- . 
mittee of TAPPI, funds were appropriated to assist this 
committee in obtaining material and we are requesting each 
local section of TAPPI to set up, on a relatively permanent 
basis, a Data Sheet Committee. Under these conditions, we 
expect to receive considerable data during this year which 
will be processed by the Data Sheet Committee and made 
available to the membership of TAPPI. 

The long-term objective of this committee is to eventually 
edit and publish an engineering handbook on the pulp and 
paper industry. 


Drying and Ventilating 


This committee has Marshall L. Barker of the Beckett 
Paper Co. as Chairman and Robert M. Cook of Midwest- 
Fulton Machine Co. as Secretary. 

The program for this committee at the Savannah Engineer- 
ing Conference is not complete to date but it intends to have 
one paper on “Grinder Room Ventilation” and a possible 
paper on “Machine Room Supply and Exhaust Air Require- 
ments.” 

A grant for funds was made to this committee to enable 
them to have translated an article which was published in a 
German journal entitled “Application of the Laws of Drying 
and Ventilating to Design and Operation of Pulp and Paper 
Drying Machines’ by Karlschmidt. This translation is now 
being made at Madison and should be available for publica- 
tion shortly. This translation may be used as part of this 
committee’s program at Savannah as a third paper for their 
technical session. 

Another project of this committee is the assembly in final 
form of the paper machine drying curves, the data for which 
were obtained some time ago by Mr. Sawyer who made a 
survey of a large number of paper mills. This work was done 
under the chairmanship of A. E. Montgomery of the J. O. 
Ross Engineering Corp. The plotting of these data in the 
form of curves, together with a descriptive write up, will be 
completed within the next few weeks and will probably be 
used by this committee for their discussion period at the 
Savannah meeting. 


Electrical Engineering 


This committee has Ray Foster of Champion Paper & 
Fibre Co. as Chairman and Geo. W. Knapp of the General 
Electric Co. as Secretary. This is one of the newer commit- 
tees in the Engineering Division and has been doing some 
outstanding work. 

At the Savannah Engineering Conference, this committee 
will present two papers, one entitled “The Power Require- 
ments of Fourdrinier Sections” and the other ‘‘The Applica- 
tion of Cables in Pulp and Paper Mills.” They will devote 
their round-table discussion session to the “Power Require- 
ments for Press Sections of Paper Machines.” 

The main project on which this committee is now working 
covers the power requirements for all types of machinery in 
pulp and paper mills. This covers a very large field and this 
committee will have to continue working on this project for 
some time before a complete coverage can be published. It 
plans, however, to issue data sheets from time to time as 
soon as each phase of this project is ready for publication. 

It is working also on a two-year project covering motor 
applications for the pulp and paper industry. This work is 
pretty well along and will be ready for publication and issuance 
in data sheet form in the very near future. 


Engineering Research & Machine Design 
This committee has as its Chairman John D. Lyall of the 
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J. D. Lyall, Chairman, J Mackenzie, Chair- 
Engineering Research and man, Hydraulics Com- 
Machine’ Design Com- mittee 

mittee 


Armstrong Cork Co. and as Secretary Raymond T. DePan 
of Downingtown Manufacturing Co. This is the only com- 
mittee of the Engineering Division that had sufficient mem- 
bers in attendance in New York to have a luncheon as part 
of the Annual Meeting this year. 

At the Savannah Engineering Conference, this committee 
will present two papers, entitled “A Study of the Calender” 
and ‘Capacity of Thickeners.”’ 

This committee has four subcommittees working on the 
following projects: 

Centralized Control of Stock Systems. 

A Study of Hardness for Rubber Covered Rolls and the Effect 

on Water Removal. 

Machine Design Data. 

Methods for Quickly Estimating Costs of Engineering Projects, 
In the discussion period assigned to this committee at Savan- 
nah, reports will be received from these four subcommittees 
and discussion will center around these reports. 


Hydraulics 


This committee has as Chairman K. J. Mackenzie of Hast- 
man Kodak Co. This committee has not to date completed 
its program for the Savannah Engineering Conference. It 
will no doubt cover either in its technical session or round- 
table discussion period their work to date on the project 
“The Friction of Stock in Pipes.”’ 

This committee received from the Executive Committee 
last February an appropriation of funds to carry on the work 
started on the friction of stock in pipes. 

This is one of the most important projects now being 
handled by the TAPPI Engineering Division as it will mean 
much to both engineers and management to have something 
definite on this subject when calculating pumps and motors 
required to drive them. At the Cincinnati Engineering Con- 
ference, this committee presented some very interesting data 
on this subject which resulted in a very enthusiastic dis- 
cussion period. 


Maintenance and Materials 


This committee has as its Chairman H. F. Parker of New 
York and Pennsylvania Co. and Chas. J. Brown of Inter- 
national Nickel Co. as Secretary. This committee will pre- 
sent at the Savannah Meeting two papers entitled “Use and 
Maintenance of Steel Sash in Pulp and Paper Mills” and 
“Electrical Maintenance including Electronic Equipment.” 
For their round-table discussion they have chosen “Main- 
tenance of Insulation.” 


Division & Chapters 


This committee has a number of projects on which it is 
now working but none of these have reached a point where a 
report can be made. One of the most important ones covers 
a study of the Lubrication Requirements of a Pulp and 
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Paper Mill. Further details of the projects of this committee 
will be available at a later date. 


Materials Handling 


This committee has as its Chairman A. P. Schnyder of 
Ebasco Services, Inc., and as Secretary H. F. R. Weber of 
Link Belt Co. 

The program of this committee for the Savannah Confer- 
ence is not as yet complete but will cover several phases of 
materials handling, including log transfers in general and 
possibly the handling of pulpwood in flumes. 

This committee has no active projects on which it is work- 
ing at the present time. 


Mill Design and Economic Aspects 


This committee has as its Chairman Roland A. Packard of 
South Hadley Fall, Mass., and P. A. Forni of the Mead Corp. 
as Secretary. 

This committee has three papers for presentation at the 
Savannah Engineering Conference; these are entitled ‘Pump 
Difficulties in Paper and Pulp Mills,” “Investigation of the 
Vacuum Drop-Leg Problem,” and ‘Mill Engineers’ Selec- 
tion of the Paper Machine Drive, Part II.”” This committee 
has as a continuing project the “Mill Engineers’ Selection of 
the Paper Machine Drive” and is organizing a subcommittee 
to handle instrumentation control for pulp and paper mills. 


Steam and Power 


This committee has as its Chairman C. J. Sibler of West 
Virginia Pulp & Paper Co. and W. C. Bloomquist of General 
Electric Co. as Secretary. 

This committee will have two papers for orereReninn at 
the Savannah meeting entitled ‘Materials and Design of 
Piping Systems for High-Pressure, High-Temperature Sery- 
ice’ and “Gas Turbine Applications in the Paper Mills.” 
They will devote their round-table discussion session to 
“Cinder Collection” and “Education of Power Plant Opera- 
tors.” 

This committee has at the present time no active projects 
on which it is working but intends to have prior to the Savan- 
nah Conference. 


Conclusion 


This Engineering Division report cannot be complete with- 
out mentioning the fine work being done by our General 
Secretary, J. W. Hemphill, and the Chairmen and Secre- 
taries of all ten committees of the Engineering Division, as 
well as the individual committee members. 

These committees are responsible for arranging the pro- 
grams of the Engineering Conferences and carrying through 
to successful conclusions all the various committee projects 
which they have undertaken. 

With such a fine and enthusiastic committee organization 
which we have in the TAPPI Engineering Division, there is 
no question but that we will continue to prosper and be a real 
factor in the future technical growth of the Pulp and Paper 
Industry. 


Engineering Division Organization 


Geo. H. Pringle, Mead Corp., Chillicothe, 
Ohio 
W. Hemphill, Johns-Manville Co., New 
Worl, IN NC. 


General Chairman: 


General Secretary: J. 


COMMITTEES 
Chemical Engineering 
Je a Lientz, Chairman, Union Bag & Paper Corp., Savannah, 
1a. 


R. ip Bergstrom, Secretary, Swenson Evaporator Co., Har vey, 


Hlectrical Engineering 


ace inane Chairman, Champion Paper & Fibre Co., 


Canton, 
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Maintenance and Materials 
H. F. Parker, Chairman, New York & Penn. Co., Inc., Lock 
Haven, Pa. ; : 
C. J. Brown, Secretary, International Nickel Co., New York, 


Data Sheets 
Henry Perry, Chairman, Paper Trade Journal, New York, N.Y. 


Engineering Research 
John D. Lyall, Chairman, Armstrong Cork Co., Lancaster, Pa. 
Raymond T. DePan, Secretary, Downingtown Mfg. Co., 
Downingtown, Pa. 
Materials Handling 
Bt eet Chairman, Ebasco Services, Inc., New York, 


H.F.R. Weber, Secretary, Link Belt Co., Chicago, IIl. 


Steam and Power 


C. J. Sibler, Chairman, West Virginia Pulp & Paper Co., New 
York, N. Y. P 

W.C. Bloomquist, Secretary, General Electric Co., Schenectady, 
NGS Yee 


Drying and Ventilating 
ell L. Barker, Chairman, Beckett Paper Co., Hamilton, 
io 
Robert M. Cook, Secretary, Midwest-Fulton Machine Co., 
Ohio 
Hydraulics 
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Mill Design & Economic Aspects 


Roland A. Packard, Chairman, South Hadley Falls, Mass. 
Dr. P. A. Forni, Secretary, Mead Corp., Kingsport, Tenn. 


GrorGE H. PRINGLE, General Chairman 


Chemical Methods Committee 


A. 8. O’Brien succeeded Milton Fillius as Chairman of the 
Chemical Methods Committee. The impetus which Mr. 
Fillius has given to the committee work will be felt for a long 
time to come. 

The discussions of the committee followed the agenda as 
prepared for the meeting. Specific comments were made on 
the topics which follow: 

Those present at the meeting on Feb. 19 were: 

A. 8. O’Brien, Chairman, Eastman Kodak Co. 

George Greminger, Dow Chemical Co. 

Jack L. Harvey, National Bureau of Standards 

C. P. Donofrio, New York State College of Forestry 

J. C. Tongren, Hammermill Paper Co. 

M.S. Kantrowitz, Government Printing Office 

Peter VanWyck, Hercules Powder Co. 

A. F. Martin, Hercules Powder Co. 


The chairman presented a report of the Rochester Meeting 
of the Testing Division, (See the December, 1950, issue of 
Tappi, pp. 76A-80A. ) 
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Moisture in Paper and Pulp 


Geoffrey Broughton, Chairman of the TAPPI Subcom- 
mittee on Moisture, is cooperating with the ACS committee 
in the testing of the Karl Fischer method. Hercules Powder 
Co., Dow Chemical Co., and the National Bureau of Stand- : 
ards suggested that they could also cooperate in the testing - 
of this procedure. In connection with oven drying, the 
representatives from the Hercules Powder Co. made three 
suggestions. (1) A good desiccant (for example indicating 
erade activated alumina) must be specified. (2) The pres- 
sure must be equalized inside the weighing bottle in order to 
avoid weighing errors. (3) Admitting a small constant 
amount of air into a vacuum oven will improve the drying by 
sweeping out moisture. 


The Determination of Pentosans in Low-Level Pentosan 
Pulps 


The interest shown at the Rochester Meeting in a method 
for the pentosan content of pulps containing approximately 
0.5-1.5% pentosans was confirmed at the New York Meet- 
ing. There are several groups interested in accurate values 
for the pentosan when the level is less than 2%. Some pre- 
liminary work was reported by the Chairman summarizing 
work done at the Paper Service Division, Eastman Kodak 
Co., in which the sample size was increased to 10 grams 
and a modified distillation procedure employed. The 
colorimetric method for pentosans as reported by Browning 
(Ind. Eng. Chem., Anal. Ed., 12, 499(1940)] was also sug- 
gested as a possible tool. The committee considered that a 
research project in this field might be advisable. The Chair- 
man was asked to investigate this possibility. 


The Bleach Requirements of Pulp 


Since the discussion at Rochester, a report has been re- 
ceived by the TAPPI office from the Crown-Zellerbach Corp. 
summarizing work done there on modifications of T-214. 
Dr. Holzer, of our committee, has offered to follow this project 
and when the work has been completed, he will prepare ~ 
specific changes for T-214. The methods T-202 and T-219 
are not to be considered in the present revision. 


The pH of Paper Extracts T-435 


Mr. Kantrowitz reaffirmed the desire of his subcommittee 
to have the cold extraction eliminated from T-435. After 
considerable discussion, Mr. Kantrowitz agreed to have 
TAPPI methods for both the hot and cold extraction of 
paper provided these methods were given separate numbers. 
There was general agreement that the confusion between 
hot and cold extraction methods was unfortunate and should 
be avoided as far as possible in the future. The Chairman 
was requested to rewrite these methods and submit them 
under separate TAPPI numbers. The method for the hot 
extraction was to be identical with the ASTM hot extraction 
procedure. The cold extraction is to be assigned a new 
TAPPI number and submitted also to the committee for a 
vote. 


Disperse Viscosity T-206 and T-230 


Dr. Martin presented a résumé of the paper which was to 
be given two days later. A new viscometry technique was 
suggested in regards to the concentration at which viscosity 
measurements would be made. Adoption of this technique 
would focus attention on the solvent as the chief remaining 
point of discussion in various viscosity methods. Dr. 
O’Brien announced that the executive committee had made 
a grant for viscosity solvent work to be done at the Institute 
of Paper Chemistry. Dr. Martin was asked to submit 
written suggestions for a program of work to be carried on at 
the Institute. He was also asked to determine whether the 
project could be broken down into two parts, which could be 
worked on separately so that faster progress could be made. 
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Revolution in Wall Paper 


First to make paper, the Chinese were also the 
first to make wall paper, hand painting small 
squares for decorating interiors. Dutch traders 
brought the idea to Europe, where designs were 
first applied by stencil. Late in the 17th Century 
Papillon in France introduced a process of print- 
ing paper squares and panels in elaborate design 
from engraved plates. 

First made in the United States in 1750, wall 
paper continued to be produced in small sec- 
tions by hand stencil and engraving. Then with 


The dramatic story of paper is told in the sound-and-color film, “Paper — Pacemaker 
of Progress,” and in a book under the same title. Both are presented by F. C. Huyck 
& Sons as a tribute to the Paper Industry. The book will be sent free upon request. 
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the coming of volume paper production in the 
mid °60’s the first machines were invented for 
printing wall paper in rolls. 

Today modern high speed machines turn out 
millions of rolls of wall paper each year in infinite 
varieties of color and design. Through the enter- 
prise of the pulp and paper industry and the 
resourcefulness of modern printing, the home 
decoration that was once the proud privilege of 
the rich has become available to every home 
in the land. 
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It was also suggested that task groups should be organized 
to oversee the operation of these programs. 


ASTM Committee Plans 


The Chairman reported that a meeting had been held in 
Philadelphia on Nov. 29, 1950, at which time plans were dis- 
cussed for the establishment of an ASTM Committee on 
Cellulose Derivatives. Both ACS and TAPPI were also 
represented. Dr. VanWyck reported on the importance of 
the new ASTM committee which would have the responsi- 
bility of collecting and publishing a complete list of test for 
cellulose and cellulose derivatives. In Dr. VanWyck’s 
opinion, the activities of the American Chemical Society 
committees should be limited to the development of new 
tests, and to the fundamentals of cellulose chemistry. TAPPI 
should remain active in the development of all tests which 
are of interest to its members. ASTM would probably em- 
phasize the product testing approach. A close cooperation 
is planned between all TAPPI chemical methods subcom- 
mittees and the ASTM committee. 


The Interference in Paper Testing Caused by Wet-Strength 
Resins 

Mr. Harvey of the National Bureau of Standards gave a 
brief résumé of the paper which he presented two days later 
on the analysis of paper containing melamine formaldehyde. 
He reported that the amount of interference appears to vary 
from one test method to another, upon the amount of the 
wet-strength agent added, and on the type of pulp to which 
it was added. It is difficult to predict the amount of inter- 
ference. The tests investigated were T-408 Rosin in Paper 
and Paper Board, T-429 Alpha, Beta, and Gamma-Cellulose 
in Paper. T-480 Copper Number of Paper and Paper Board, 
T-485 Hydrogen Ion Concentration (pH) of Paper Extracts. 
Both Mr. Harvey and the other members of the committee 
discussed the magnitude of the whole problem involved when 
the total number of different resins is considered. It was 
generally agreed that no single reliable modification could 
be found to handle all wet strength agents, and that the 
activity of TAPPI along this line might have to be made 
specific for various wet strength resins. The interference in 
the alpha-cellulose procedure (the volumetric modification 
in T-429) proved to be less serious than was stated at the 
Rochester Meeting. 


Alpha Cellulose in Pulp T-203 


Dr. O’Brien reported the results of progress toward a 
revision of T-203, and recent progress in reaching a common 
method with ASC, and some of the compromises made. It 
was the consensus of the committee that the compromises 
in general weakened the procedure. Many seem insistent 
that at least a 2-gram sample be preserved in the official 
method. Also it was brought out that a group of cellulose 
companies had adopted the proposed TAPPI revision of 
about a year ago in which vacuum drying at 60° to obtain 
a dry sample was recommended over a separate determina- 
tion of the moisture content. This tentative revision has 
been used by them for about a year with very encouraging 
results. Representatives of one of these industries strongly 
urged that TAPPI retain this feature in their original re- 
vision. The chairman was asked to draw up a revision 
based on discussions of the meeting making the method 
coincide with the ACS method wherever possible. 


Fibrous Agricultural Residues 
Committee 


The proceedings of the TAPPI meeting held in Peoria, Il., 
on Nov. 138 and 14, 1950, were reviewed briefly by Dr. 
Aronovsky at the meeting of the Fibrous Agricultural 
Residues Committee held at the Commodore Hotel on Feb. 
19 and 21, 1951. H. M. Blandin, chairman of the subeom- 
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mittee on procurement, storage, and preservation, stated 
that relatively few straw ricks were treated with preservatives 
in 1950, since most of the mills expect that the straw stored 
in mill yards or on the farm will be used up before warm 
weather arrives in 1951. It was reported that some of the - 
mills have gone after straw in Mississippi, Arkansas, Colorado, ~ 
North Dakota, and even Canada to supplement the straw 
obtained from the 1950 crop in the Middle West. Many 
strawboard mills are now using soybean stalks as an ex- 
tender for straw in their operations. It was also reported 
that sugarcane bagasse imported from Louisiana and even 
erasses and reeds from river bottoms are being used in the 
manufacture of strawboard for corrugating. 

A lively discussion was held on the suitability of soybean 
stalks for corrugating paper. It was said the addition of 
15% of cooked soybean stalks based on the total furnish 
would result in a paper with lower crush resistance. One 
man claimed, however, that he would just as soon have a 
furnish consisting of 100% pulped soybean stalks without 
any cereal grain straw pulp. All agreed, however, that soy- 
bean stalks require more chemical for pulping than is neces- 
sary for wheat straw and more power is required for hydrat- 
ing and refining the soybean stalk pulp. 

In connection with straw procurement, it was stated that 
there was no really reliable way of predicting the amount of 
straw available from year to year. While poor crop years 
present procurement problems, bumper crop years also 
create some problems. However, even in poor crop years 
sufficient straw supplies will be made available if the prices 
paid to the straw suppliers are right or reasonable. Every- 
one at this committee meeting agreed that the continuous 
educational program aimed at the farmers and other straw 
suppliers is necessary. 

Dr. Aronovsky, reporting for the subcommittee on raw 
materials classification, indicated that the quality of the 
straw varied from year to year, depending on cultural con- 
ditions, weather, and also on the variety of the wheat. 
While the wheat straw variety may not have too much 
significance in processing for the production of corrugating 
or semipulp, it appears to have an important effect in pulp- 
ing straw for fine and reading papers. As an example, 
wheat straw grown in Washington and Oregon consistently 
had a larger acetyl content than is found in midwestern straw. 
The western straw therefore requires larger amounts of alkali 
for pulping. 

M. F. Knack, Chairman of the Subcommittee on Board 
and Paper Manufacture, will send out requests in the sum- 
mer of 1951 to all of the operating strawboard mills to state 
problems dealing with their equipment and operations on 
which they would like to obtain help. Mr. Knack will then 
group the problems received and return them to the various 
mills in the form of a questionnaire, requesting them to 
describe the method which they are using or which they 
think might solve the problems, and return the question- 
naire and the solution to him. The replies which he receives 
will serve as a basis for a round-table discussion at the fall 
meeting of this committee. 

There were no reports from the Subcommittee on Testing 
due to the absence of the Chairman, N. F. Wilson. 

It is expected, in accordance with the custom established 
by this committee, that the 1951 fall meeting will be held in 
a mill town. The date of the fall meeting and the location 
where it will be held will be announced later. 

Dr. Werner Kaufmann, who heads the Industrial Division 
of TAPPI of which this committee is a part, sat in on the dis- 
cussions during part of the meeting. After listening to some 
of the problems involved, Dr. Kaufmann suggested that it 
might be possible for this committee to obtain a research 
grant from TAPPI to aid in solving some of these problems, 
There was some discussion on this matter, and Dr. Aronoysky 
asked Mr. Burns and Mr. Krancher to contact the other 
strawboard mills to determine a suitable problem which can 
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A dress that fits a ‘‘perfect 36” figure looks 
like a tent on the average size gal. As a 
matter of fact...to fit perfectly ...some 
clothes have to be tailor-made. 


It’s that way with the supplies you buy, 
too. For instance, we have a complete line 
of standard starches and other corn 
products for paper mill use; but we are 
also set up to provide you with any special 
formula or product, tailor-made to your 
specifications. 


And ...standard or special... you’ll want 
to buy from a company like Anheuser- 
Busch, whose reputation for products of 
highest quality, uniformity and depend- 
ability is as dominant in the paper industry 
as it is with retailers and consumers all over 
the world. 
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C. H. Krebs, Chairman, 
Container Testing Com- 
mittee 


C. S. Macnair, Secretary, 
Container Testing Com- 
mittee 


best be carried out in a research organization. They will 
also recommend an institution where this work under the 
TAPPI research grant can be carried out, and make an esti- 
mate of the amount of money necessary. 

Those present at the committee meeting were: 8S. I. 
Aronovsky, R. H. Breyfogle, R. R. Burns, H. M. Blandin, 
L. E. Eberhardt, E. F. Carpenter, C. G. Krancher, J. R. 
Little, E. C. Lathrop, W. Kaufmann, and E. M. Pyatt. 


Technical Session on Agricultural Residues, Feb. 21 
Five papers were presented at this session: 


1. “The Preservation of Baled Straw in Ricks,” by C. W. 
White, Pacific Coast Borax Company, Cleveland, Ohio. 

2. ‘“Dissolving Pulp from Bamboo,” by M. H. Joglekar, 
Timber Market, Bhusval, India, and C. P. Donofrio, 
New York State College of Forestry, Syracuse, N. Y. 

3. ‘Mechano-Chemical Process—Rate of Delignification,” 
by S. I. Aronovsky and G. H. Nelson, Northern Regional 
Research Laboratory, Peoria, Il. 

4. “Boxboard from Wheat Straw to Replace Wood Veneer in 
Wire-Bound Shipping Containers,” by E. C. Lathrop, 
T. R. Naffziger, and Earl R. Stivers, Northern Regional 
Research Laboratory, Peoria, Il. 

5. ‘Agricultural Residue Pulps—Crotalaria Pulps,” by A. J. 
Ernst, H. M. Sutcliffe, and 8. I. Aronovsky, Northern 
Regional Research Laboratory, Peoria, I]. 


About 50 TAPPI members attended the session, including 
Pierre Delcroix, representative of the French Technical 
Association. There was some discussion after each of the 
papers. It was apparent from the questions asked that 
there is continued interest in the pulp and paper industry in 
straw and other residues as supplementary sources of raw 
materials for their products. 


Container Testing Committee 


The Advisory Committee of the Container Testing Com- 
mittee met at the Hotel Claridge, Atlantic City, N. J., on 
April 17, 1951. 

Those present were: 


C. H. Krebs, Chairman, Atlas Boxmakers, Inc. 

C. 8. Macnair, Secretary, Acme Steel Co. 

H. A. Bergstrom, Continental Can Co. 

K. R. Stivers, Packaging Research Laboratory 

Fred Atwood, W. C. Ritchie Co. 

H. T. Scordas, Union Bag & Paper Co. (Alternate) 

S. F. Thune, National Starch Products Co. 

Albert V. Grundy, Quartermaster Food & Container Institute 

Arnold Weeks, Bemis Bros. Bag Co. (Alternate) 

Robert LeRoy, Bemis Bros. Bag Co. 

ee Na i Kraft Foods Inc. (Chicago Purchasing Agent’s 
Soc. 


The ASTM Committee D-10 Advisory Committee had 
agreed to the principle of coordination between the Com- 
mittee D-10 and TAPPI’s Container Testing Committee. 
ASTM had selected three men to represent Committee D-10 
in all work of coordinating the committees of the two organiza- 
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tions. These three men were Harold Bergstrom, E. R. 
Stivers, and Albert V. Grundy. 

To work in conjunction with this committee, TAPPI 
Container Testing Committee selected H. T. Scordas, ED 
Long, and C.S. Macnair. 

All men selected are members of both committees and 
have been so recognized. 

The Advisory Committee of the Container Testing Com- 
mittee set out to blueprint the work that the committee will 
set out to do. 

One of the first things decided upon was that the Coordinat- 
ing Committee should screen all proposed standards before 
they are brought up to the tentative stage. It has been 
heretofore agreed by the ASTM Committee that this would 
be the function of the Coordinating Committee as far as 
ASTM was concerned. 

All ASTM standards applicable to conversion to TAPPI 
will be converted as quickly as possible. 

Suitable steps would be taken to request a research ap- 
propriation for the development of a movie; the first sub- 
ject to be a drop test. 

It was decided that whenever laboratory research is needed 
within the scope of the committee this work will be done by 
a commercial testing laboratory and an appropriation will be 
requested to cover the expense involved. 

Excerpts from the Chairman’s address to the Advisory 
Board are to become a part of this report as follows: 

“This committee is going to be something different in 
many respects than any committee that has operated in the 
past. 

“As we have told most of you individually at the time of 
the invitation to become an adviser, we intend to operate 
with an advisory group from which there will also be several 
subcommittees developed. In some cases members of the 
advisory group will be subcommittee chairmen, in other cases 
we will appoint other TAPPI members for chairmanships. 
The advisory group has been chosen with two aims in mind. 

“1, That they are technically inclined in one or more 
phases of the container business, and they were chosen to 
represent a definite phase of the container business. 

“2. That they are willing to devote a portion of their time 
to committee work for the good of the various industries. 

“In the past, and according to the 1951 year book the 
scope of this committee is: ‘the physical method of testing 
heavy container and container boards.’ This differentiates 
the committee from the ‘Containers Committee’ which is in 
the Conversion and Consuming Division. The scope of the 
Container Committee is: ‘The process of conversion to con- 
tainers such as folding boxes, cartons, spiral containers, cor- 
rugated fiber boxes, etc.’ 

“For the purposes of coordination with Committee D-10 
of ASTM it will be necessary for this committee to operate 
within the same scope as that in which they operate. It is 
as follows: ‘Scope—Nomenclature, definitions of terms, test 
methods, performance specifications, and study of the effect 
of various factors influencing strength and serviceability 
relating to packaging, including packages, shipping con- 
tainers, and pallets.’ It is our intent, and we have so in- 
formed Mr. Macdonald, Secretary of TAPPI, that the 
TAPPI Container Testing Committee shall have the same 
scope as ASTM Committee D-10. 

“Temporarily our program lines up as follows with the first 
objects being: 


1. Definition of terms applicable to containers in packaging. 
2. <A concept of packaging. 

(a) Why pack? 

(b) Why test? 

(c) What is rough handling and how can testing procedures 
be developed to produce and accelerate the effects of 
rough handling? 

3. Classification of packages with subdivisions of make-up, 
oer ie size, density, fragility, and kind of internal sup- 
port. 
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British soldier gets furlough to 
work in the Henchman Paper Mill. 


Turnabout, 


rye : : 
Being one of a series of monographs demonstrating 


the ingenuity of paper makers of yesteryear. 


England’s war with France was well advanced, as also was the 
demand for more and finer paper. 


A few years previously Dan Henchman had been granted rights to build a 
paper mill on the Neponset River, a few miles from Boston. Not much 
paper was produced however, chiefly due to a shortage of qualified help 


. AR clouds hung heavy over Boston in 1741. The American phase of 
| ... that is until 1741. 


About then one of the mill owners had a good idea. He talked the local 
army authorities into granting furloughs to soldiers willing to work in the 


struggling Henchman mill...a unique idea, when judged by 1951 standards. 


after time they devised more efficient utilization of men, machinery and 


materials to meet the ever-increasing demand for more and still more paper. 


Pennsalt research chemists always welcome the opportunity to help manu- 
facturers boost production and lower costs. Specific inquiries are invited. 
In the East: Pennsylvania Salt Manufacturing Company, Philadelphia 7, 
Pa. In the West: Pennsylvania Salt Manufacturing Company of Washington, 


Since the earliest days, paper makers have encountered difficulties, but time 
Tacoma, Washington. 


PENNSALT PRODUCTS: Liquid Chlorine ® Caustic 


Soda e Anhydrous Ammonia ¢ Bleaching Powder ¢ 
Perchloron® ¢ Hydrogen Peroxide @ Sodium Arsenite ¢ 
Sodium Chlorate ¢ Sodium Hypochlorite ¢ Forest 


Insecticide Sprays. 
PENNSALT DISTRICT OFFICES: Philadelphia ¢ CHEMI A 
Tacoma, Wash. ¢ Portland, Ore. ¢ Appleton, Wis. 


Berkeley and Los Angeles, Calif. ¢ Chicago @ Cincinnati for Industry * Agriculture « Health « Home 
e Wyandotte, Mich. ¢ Paterson, N. J. @ Pittsburgh. 


PROGRESSIVE CHEMISTRY FOR OVER A CENTURY 
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4. Measurements of containers with subdivisions for folding 
boxes, corrugated, solid fiber, bags, canisters, spiral con- 
tainers, interior packaging, interior packing, case liners, 
and partitions. 

Standards for sampling. 

Standards for score line testing. 

Methods for testing manufacturer’s Joints. 
Methods for testing strapping and/or other reinforcing. 
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“When I review the above subjects I can see months and 
mouths of work ahead but each one of these is vitally im- 
portant to the container business and first of all it is my own 
opinion that we should have agreement on terminology and 
methods of measurements.” 

F. A. Wilcox has been appointed to serve as Chairman of 
the Subcommittee on Definitions. 

W. R. Tobin has been appointed as Chairman of the Com- 
mittee on Methods of Measurement. 

H. T. Scordas has been appointed Chairman of a Com- 
mittee for Developing Test Methods for Manufacturers’ 
Joints. 

The following have been appointed to the board of ad- 
visers for the Container Testing Committee: 


Fred Atwood, Adviser on Paper Tubes and Canisters, W. C. 
Ritchie & Co., 8801 S. Baltimore, Chicago, Ill. 

H, A. Bergstrom, Adviser on Fibre Drums, Continental Can 
Co., P. O. Box 310, Van Wert, Ohio 

Robert B. LeRoy, Adviser on Shipping Bags, Bemis Bros. Bag 
Co., East Pepperell, Mass. 

Earl R. Stivers, General Counselor, Package Research Labora- 
tory, Rockaway, N. J. 

Maleolm L. Taylor, Adviser on Corrugated Shipping Con- 
tainers, Union Bag & Paper Corp., Savannah, Ga. 

Wendell R. Tobin, Adviser on Solid Fibre Shipping Con- 
tainers, American Boxboard Co., Grand Rapids, Mich. 

S. F. Thune, Adviser on Adhesives, National Adhesives Div., 
eons Starch Co., 36th Pl. & Washtenaw Ave., Chicago, 
Ui. 

Frank A. Wilcox, Representing the Chicago Purchasing Agent’s 
Assoc., Adviser on Consumer Viewpoint, Kraft Foods Co., 
500 Peshtigo Court, Chicago, Ill. 

Charles Zusi, Adviser on Laboratory Technique, Container 
Laboratories, Inc., 112 W. Kinzie St., Chicago 10, I]. 


We believe that with this advisory board a strong com- 
mittee has been formed. We plan to call our first meeting 
directly following the ASTM Committee D-10 Meetings in 
Atlantic City, April 17, at which time liaison between the 
two committees will be thoroughly discussed. 

C.S. Macnair, Secretary 


Paper Deinking Committee 


The Paper Deinking Committee which has been dormant 
since Frederic C. Clark resigned as Chairman has been re- 
activated under the chairmanship of J. J. Forsythe of the 
International Paper Co., Niagara Falls, N. Y. 

The membership of the committee consists of : 


dle e 3 oe Chairman, International Paper Co., Niagara 
alls, N.Y. 

A. W. Infanger, Secretary, The Cowles Co., Cayuga, N. Y. 

A. M. Altieri, Tileston & Hollingsworth Co., Boston, Mass. 

M. D. Boggess, Beveridge Paper Co., Indianapolis, Ind. 

P.S. Bolton, Robert Gair Co., Uncasville, Conn. 

R. C. Bradbury, Mead Corp., Chillicothe, Ohio 

J. L. Clouse, Oxford Miami Paper Co., W. Carrollton, Ohio 

A. 8. Erspamer, P. H. Glatfelter Co., Spring Grove, Pa. 

F. L. Fennell, E. I. du Pont de Nemours & Co. Inc., 
Niagara Falls, N. Y. 

F. C. Goodwill, St. Regis Paper Co., Kalamazoo, Mich. 

J. H. Heuer, A. P. W. Products, Inc., Albany, N. Y. 

W. E. Kirkpatrick, Allied Paper Mills, Kalamazoo, Mich. 

R. W. Hynes, Newton Falls Paper Co., Newton Falls, N. Y. 

M. H. Aber, Standard Paper Mfg. Co., Richmond, Va. 


The Paper Deinking Committee is circulating a question- 
naire among its members to establish a program which may 
lead to a much needed monograph on the subject of deinking 
as presently practiced. 


78 A 


Subcommittee on Alkaline Digester 
Corrosion 


A preliminary meeting was arranged at the Roosevelt 
Hotel, New York, N. Y., Feb. 12 and 13, on rather short ~ 
notice, hence, other members of the committee could not ar-- 
range for attendance. Those present were J. R. Lientz, 
Chairman, N. Shoumatoff, and H. O. Teeple. The purpose 
of this meeting was to assess some of the data derived from 
the returned digester questionnaires. 

While neither time nor man power was available for a de- 
tailed analysis of the data, nevertheless some items of interest 
were extracted for use in the preparation of a Progress Report 
for submission to TAPPI, Wed. a.m., Feb. 21, during the 
Annual Meeting. The report presented at that time is to 
be considered a portion of these minutes. 


Sunpay MeEgtina, 2:00 p.m., Fes. 18, 1951, Hore, Commopors, 
New York, N. Y. 


Members Present: 


J. R. Lientz, Chairman W. Smith 
8. J. Baisch H. O. Teeple 
F. W. Flynn R. P. Whitney 


N. Shoumatoff 


Others Present (PPRIC Steering Group): 
L. R. Thiesmeyer John Grieve 


J. H. Ross John Hart 

W. Boyd Campbell W. W. Holland 
J. Convey Douglas Jones 
W. F. Holzer 


This meeting was arranged for the purpose of permitting 
the Canadian Steering Group and the TAPPI subcommittee 
to meet and become acquainted. J. R. Lientz opened the 
meeting at 2:15 p.m. and continued by describing the progress 
to date of the TAPPI group. A brief résumé was given of the 
TAPPI Progress Report (presented at the Chemical Engi- 
neering Section meeting, Wed. a.m., Feb. 21). Specific men- 
tion was made of the fact that digester questionnaires were ° 
inadvertently sent to some Canadian mills. It was pointed 
out that such coverage was not the intention of the TAPPI 
committee, which preferred to work through already estab- 
lished haison channels. It was further pointed out that the 
TAPPI committee planned to secure more complete coverage 
of the alkaline pulp mills in the United States. 


Mr. Thiesmeyer, President of PPRIC, then gave a résumé 
of the progress to date of the Canadian group. He pointed 
out that the Canadian program has been financially under- 
written by most of the Canadian sulphate mills for an initial 
2-year period. The selection of personnel for a task force to 
accumulate data is now under consideration and probably 
will be completed by early Summer. 


The meeting was thrown open following Mr. Thiesmeyer’s 
remarks for general comments and suggestions as to further 
progress both groups might make. 

The first item discussed was the coding of the information 
secured by both groups such that all information could be 
recorded by an IBM punched card system. Such a system 
could then be used for comparing pertinent accumulated 
data resulting from the activities of both the American and 
Canadian groups. It was pointed out that arrangements 
had been made for specific detailed discussion of the applica- 
tion of the IBM system during the TAPPI Digester Corrosion 
Committee luncheon meeting on Tues., Feb. 20. 


It was suggested that small groups from both the TAPPI 
Committee and Canadian group be appointed to meet and 
work out the many details of the coding operation. 

It was further suggested that a specialist in statistical 
analysis and operational research be hired to assist in the 
coding and interpretation of many of the intangible factors 


which would be uncovered during the course of the investiga- 
tions. 
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Have you a metal failure problem? 


... this new Inco bulletin may help you solve it 


32 pages of practical information on the 
toughest kind of metal failure problems 


This new 32-page Inco bulletin is 
designed to show you how others 
have found practical solutions to 
their material selection problems— 
solutions that you can use to ad- 
vantage. 


The bulletin discusses various 
sliming, corrosion and abrasion 
problems, and explains how tough, 
long-lasting, corrosion-resistant 
nickel and nickel alloys have been 
used to solve them. 


These are the problems discussed: 
Chemical Pulping Equipment and 
Digesters + Brown Stock Washers— 
Thickeners — Filters * Screening * 
Stock and White Water Lines + 
Bleached Pulp Thickeners and 
Washers ° Sizing, Fillers, and Board 
Machines + Paper Machines « Paper 


EMBLEM 


Machine Rolls - Recovery Processes 
¢ Pumping Equipment. 


The bulletin is simply written 
and contains 64 illustrations of 
units and actual installations. It also 
contains 19 tables of valuable téch- 
nical data which were compiled by 
Inco’s engineering research staff. 


Write to Inco today for your free 
copy of “Practical Solutions for 
metal problems .. . in PULP and 
PAPER MILLS.” And remember, 
if you need further information on 
materials testing, selection, or fab- 
rication, our Technical Service and 
Corrosion Engineering staffs are 
ready to help you at any time. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


OF SERVICE 


Nickel Alloys 


FOaOk MARE 


TEAR PA = 
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3 metal failure problems... 
solved by the use of 
Nickel and Nickel Alloys 


ABRASION and corrosion were minimized in 
this hydrapulper by using Lukens Nickel- 
Clad Steel. Machine is specially designed to 
replace less efficient, more bulky breaker 
beaters in paper and board mills. It combines 
the protection of nickel with the economy of 
steel. Fabricated for Dilts Machine Works 
Division of Black-Clawson Co., Fulton, N. Y. 


FATIGUE from both vibration and corrosive 
action is a problem with suction box and 
shake springs. These were made from age- 
hardened Duranickel strip by Rice Barton 
Corp., Worcester, Mass. This new alloy has 
high mechanical properties and elasticity 
modulus, and ably withstands vibration and 
corrosion, 


PITTING and rust blemishes were eliminated 
on this steel waxed-paper chilling roll by 
applying a 1/16th” Monel cover. Efficiency 
was stepped up so that machine speed could 
be increased by one-third. Photo courtesy of 
Minerva Wax Paper Co., Minerva, Ohio. 


Monel® - “R'’® Monel + “K’® Monel - “KR’’® Monel - ‘‘S’’® Monel 


Nickel « Low Carbon Nickel - Duranickel® 


Inconel® - Inconel “‘X’’® 
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It seemed to be the consensus that the probable solution to 
the digester corrosion problem lay in future work and not so 
much in the information uncovered during the necessary 
study of past performance. It was felt trends would be dis- 
cernible by a careful study of the accumulated data and cer- 
tain directions would be indicated for future investigation. 

Among the other items discussed was the possible use of 
radioactive isotopes in the corrosion study. 

After further general discussion the meeting was adjourned 
at 5:00 p.m. 


Turspay Mertine, 12:30 p.m., Fes. 20, 1951, Hore, Commo- 
DORE, New York, N. Y. 
Members Present: 
J. R. Lientz, Chairman 
8. J. Baisch 
F. W. Flynn 
John J. Goss 


Others Present: 
L. C. Jenness, Chemica] Engineering Committee, TAPPI 
L. R. Thiesmeyer 
Jeeddart 
Jee Ross 
W. Boyd Campbell 
Douglas Jones 


N. Shoumatoff 
W. Smith 
H. O. Teeple 


PPRIC Steering Group 


This luncheon meeting was devoted exclusively to a pres- 
entation and discussion of the use of an IBM punched card 
system in the coding and recording of data accumulated 
through the use of the TAPPI questionnaire and field contacts 
by the Canadian task force. 

After the discussion period, the group decided to work to- 
ward the completion of the following schedule: 


1. Complete as quickly as possible the mill coverage in the 
United States. 

2. ra up a satisfactory coding system by the first part of 

pril. 

3. Call a committee meeting during first or second week of 
Apyil for consideration of coding and returned question- 
naires. It would be desirable to have certain members, 
i.e., on coding, of the Canadian group present at this meet- 
ing. 

4. Prepare a comprehensive report based upon IBM analysis 
of the data for submission to cooperating mills by early 
Fall, i.e., prior to the Engineering Conference in Savannah. 


The meeting was adjourned at 2:20 p.m., by J. R. Lientz, 
Chairman. 


Progress Report of the Alkaline Digester Corrosion Sub- 
committee 

The subcommittee has made some significant progress 
since its organization a year ago. A questionnaire has been 
prepared and sent out to kraft and soda mills. A bibliog- 
raphy on the subject has been prepared which will appear 
in Tappi in the near future. Excellent liaison with the 
Canadian group studying alkaline digester corrosion has 
been maintained during the year. 

It is to be noted, one of the initial functions of the com- 
mittee was an attempt to acquaint the various alkaline pulp- 
ing mills with the possibility that corrosion problems may 
exist and yet be unknown. Evidence was found in the re- 
turned questionnaires that this primary purpose has been 
achieved to a considerable extent. It was felt by the com- 
mittee that even though an early solution to the digester 
corrosion problem was not easily forthcoming, at least if the 
mills ascertained the extent of their own problem, they would 
thus avoid to some extent the difficulties associated with op- 
erations under unrealized hazardous conditions. 

With regard to the questionnaire, a few explanatory and/or 
apologetic remarks are in order at this time. 


When the proposal was made to send out a rather detailed’ 


questionnaire inquiring as to the performance of past and 
existing digesters, it was decided to direct the questionnaires 
to the attention of top mill management. It was felt the 
problem was one of such magnitude that management would 
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not only be interested but also be concerned in attempting 
to work out an answer. Unfortunately, some questionnaires 
were directed to people other than management and further, 
again unfortunately, some mills were inadvertently omitted. 
It is planned to correct both these situations within the next 
few weeks. 

Through an oversight, questionnaires were sent out to 
Canadian mills which was not the intention of the committee. 
The reason for this was that the Canadian mills were em- 
barking on a very ambitious program of their own. The 
committee, fortunate in finding itself subject to excellent 
cooperation with tbe Canadian group, felt whatever informa- 
tion acquired on the subject either in Canada or the United 
States should be exchanged according to existing liaison ar- 
rangements. The questionnaires returned by the Canadian 
mills have been summarized for comparison with the Ameri- 
can mill questionnaires. However, the data will be forwarded 
to the Canadian group for its perusal and use. 

Now as to the results indicated by the returned question- 
naires, it should be noted that insufficient time and man 
power have prevented an exhaustive analysis of the data. 
Some results will be given but their true value may be some- 
what limited because of incomplete analysis and mill cover- 
age. 

Fifty-four questionnaires were sent out and of these 32 
were returned, including Canadian responses. The break- 
down of the returned questionnaires is shown in Table I. 


Table 1. Mills Replying to TAPPI Digester Questionaire 


Kraft Soda Total 

South 14 0 

North Kast 0 4 

North Central 4 0 

North West 3 1 

Canada 6 0 

Total returns 27 5 32 
Total sent out U. S.¢ 35 8 43 
Total U.S. mills” 59 20 79 
Returns eee 32) 54 ee 60% 

U.S. kraft coverage....... PAWS Mn Men ota S - 36% 

Ue Si soda coverages: 1 10).20) ee 25% 

U.S. alkaline coverage..... 26/790 ere 33% 


“ Kleven were sent to Canadian Mills. 
» Post’s Paper Mill Directory, 1951 Edition. 


The questionnaire data, presented below, will be divided 
into five groups: (1) kraft—stationary digesters, (2) kraft— 
rotary digesters, (3) soda, (4) Canadian, and (5) general 
comments. 

It is not to be presumed that this is necessarily the most 
appropriate means of analyzing the data but it is the pro- 
cedure to be followed in this instance. 


Kraft—Stationary Digesters 


In the various mills reporting, 187 digesters are represented. 
These include both replaced and existing digesters. Re- 
ported rates of corrosion range from 1 mil per year to 262 
mils per year. Service life in terms of months is not especially 
useful since this is associated with corrosion allowance factors. 

By and large the steels used are A-212 (70,000 TS) or A- 
285 (55,000 TS) with the digesters built to U-68 code. 
Inspection of chemical and physical variables in the pulp- 
ing operation indicates fairly typical conditions prevailing. 
No large discrepancies were noted. 

One of the mills reporting corrosion rates showed data for 
a number of digesters. Some of these digesters were made 
of low-carbon, low-tensile steel (A89) and others were made 
of A70 (now A-285) firebox quality steel. It appeared 
enough data were available for a statistical analysis pertaining 
to the two steels. There were four rates shown for the A89 
steel averaging 0.031 i.p.y. with a maximum of 0.037 i.p.y- 
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Our service simplifies 


When you have paper production problems 
remember that STEIN-HALL— 
with its years of “know how’‘— 
is eager to be of assistance. 


Our salesmen... 
more than just selling quality starches, 
dextrines and gums... 
are technical experts 
...versed in applying these products 
in actual use. 


And those questions which 
our salesmen cannot answer... 
we will turn over to our fully staffed laboratory, 
which is also at your beck and call. 


At any time... 
your nearest STEIN-HALL man 
can be counted on for 


prompt, thorough attention. 


STARCHES, DEXTRINES AND GUMS 
for the Paper Industry 


LABORATORY-CONTROLLED FOR QUALITY 
AND UNIFORMITY 
: aK L : 
285 MADISON AVENUE 4j NEW YORK 17, N. Y. 
ESTABLISHED 1866 
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Branch offices in 16 cities in U. S. and Canada 
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CHEMI-PULPER 


as used with the Asplund Defibrator 


An ever-increasing number of installations in 
the pulp and paper industry evidences the out- 
standing operational and economy advantages 
of the Chemi-pulper. Year after year, more 
installations are made in mills producing vari- 
ous grades of pulp for specific requirements. 
using either hard or soft woods, or mixtures 
of such woods. These pulps are used for mak- 
ing .009 for corrugating; flooring, roofing and 
automotive felts, and insulating board. 


Reasons why the Chemi-pulper paces the 
trend towards continuous pulping are de- 
scribed in the Chemi-pulper Bulletin, yours 
for the asking. 


PAPER and INDUSTRIAL APPLIANCES inc. 


122 EAST 42nd.STREET @® NEW YORK 17, N.Y. 


65 UNITS | 


and a minimum of 0.025 i-p.y. Analysis of the data showed 
the A89 steel to have significantly greater corrosion resist- 
ance, although the difference is only slightly in excess of the 
calculated estimate of error. It is important to note a sta- 


tistical analysis of the data for the digesters made of old. 


steels and newer steels (since 1940) in the case of the mill 
mentioned previously, showed no significant difference in 
over-all corrosion rates. 

However, other important factors should not be ignored in 
considering these results. For example, the assumption that 
chemical and physical conditions did not vary significantly 
during the periods of time involved, in this case about 20 
years. Another point is that the reported corrosion rates are 
based upon loss in wall thickness at the thinnest point in the 
digester. No information is available as to the method used 
for the thickness measurement nor how many readings were 
made nor the variation in these readings if more than one 
were made. It is to be noted that these findings are based on 
average corrosion rates over the life of the digesters and do 
not show any increase in corrosion rate during recent years 
on any one digester. 

This latter fact is emphasized by data supplied by another 
mill reporting corrosion data for some 20 digesters. The 
average corrosion rate for these 20 digesters based upon whole 
life is 0.047 i.p.y. However, based upon current rates, Le., 
metal lost between Audigage readings, the average is 0.091 
i.p.y. (since 1947-48). One digester which showed an over- 
all rate of 0.030 i.p.y. is showing a current rate of 0.120. 
However, the over-all rates for three digesters installed in 
1948 are 0.092, 0.075, and 0.142 i.p.y. These latter data seem 
to indicate current carbon steel is corroding at a faster rate 
and/or the operating conditions are more corrosive. 


Kraft—Rotary Digesters 


In the various mills reporting, including one Canadian mill, 
73 digesters are represented, including those replaced and 
those existing. One mill reported corrosion rates from 63 
to 94 mils per year. 
rates and increasing corrosion rates but numerical values 
were not given. Again, generally speaking, digesters were 
made of A-285, 55,000 tensile steel, using U-68 construction. 
However, some mills reported service life for Pintsch digest- 
ers. One mill reported no essential difference in corrosion 
rate of Pintsch digesters compared with A-70 (now A-285) 
digesters. Another mill reported serious pitting in digesters 
(A-70) installed since 1946 and 1948. This mill reported 
corrosion rates of 0.022 to 0.025 i-p.y. for digesters installed 
1923-27 to 1946-48. 

Inspection periods varying from two weeks to annual were 
reported. 


Soda Digesters 


In the various mills reporting, 32 digesters were represented. 
Corrosion rates from 5 to 14 mils per year are reported. Some 
mills reporting are operating on modified soda, i.e., up to 12 
and 15% sulphidity. The latter mill reported a corrosion 
rate of 80 mils per year which corresponds, to some extent, 
with rates reported by kraft mills. One mill operating modi- 
fied kraft reported a digester failure due to caustic embrittle- 
ment. 

Most digesters were A-285, 55,000 TS, U-68 construction. 
The use of some hammer welded and riveted digesters was 
reported. 

In summary, in straight soda or low sulphidity modified 


Other mills reported constant corrosion’ 


soda, corrosion of the digesters does not seem to be a problem. 


Canadian 


As was mentioned earlier, Canadian kraft mills were in- 
advertently solicited, eleven questionnaires being sent out. 
Of these, six were completed and returned. Two mills ac- 
knowledged receipt of the questionnaires and properly indi- 
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cated a preference for working with the Canadian Digester 
Group. One mill, which is a modified soda (flax and rag 
mill) is not readily comparable to other alkaline mills. 

A Canadian mill, employing rotary digesters, has been 
grouped with those American mills also employing rotary 
digesters in the summary above. The four remaining mills 
which returned the questionnaires are summarized herewith. 
In these four mills, 58 stationary digesters are represented. 
Corrosion rates ranging from 55 to 100 mils per year are re- 
ported. Three of the four mills report increasing rates of cor- 
rosion. It is indicated that the Canadian mills are inspecting 
their digesters more frequently than are mills in the United 
States. 


General 


A few comments based upon reported items of information 
appear to be in order with reference to the use of alloy lined 
or clad digesters. 

Six type 347 stainless lined digesters are reported and two 
have failed due to lining cracking. Two type 347 clad, one 
type 316 Cb clad, one type 316 ELC clad, and one type 410 
clad digester have been reported. A corrosion rate of 0.005 
has been reported for type 347 stainless steel and a corrosion 
rate of 0.084 i.p.y. has been reported for type 410 stainless 
clad. 

One mill used a type 304 stainless steel lining in the bot- 
toms of the cones of several digesters but removed them due 
to poor performance corrosion-wise. Another mill has used 
type 316 clad steel for lower cones with satisfactory perform- 
ance. 

One mill has installed a carbon brick-lined digester with 
satisfactory performance to date although it is probably too 
early for accurate evaluation. An Inconel-clad steel digester 
has recently been installed in one mill. 

One mill has reported the recent installation of a field- 
applied Inconel lining in a rotary digester. 

In general, based upon questionnaire data submitted to 
date, some difficulties have been encountered with both field 
and shop applied whole or partial stainless linings. Similar 
difficulties with alloy clad digesters have not been reported. 
On the basis of the experience of the one mill with type 410 
clad steel digester, it appears this procedure does not provide 
a satisfactory solution to the digester corrosion problem. 

In closing, it appears practical to enumerate certain de- 
sirable procedures to follow with respect to ascertaining the 
extent of digester corrosion: 


Procedure for Existing Digesters: 

1. Regular inspection at 6 to 12-month intervals. 

2. At each inspection, check shell thickness with Audigage, 
by drilling, or some other suitable method, observing and 
recording pattern of wear, pitting, etc. Photographic 
records may be desirable. 

3. Keep record of information obtained at each inspection 
and compare data with those obtained through previous 
inspections, thus obtaining a check on both current and 
over-all corrosion rates. 

Procedure for New Digesters: 

1. At time of installation, record data concerning type of 
steel used, coupon analysis of plates, steel plate manu- 
facturer and digester fabricator, and type of code construc- 
tion. 

2. Before initial operation, check plate thickness, inspect 
welds and entire interior surface of the digester. Keep a 
complete record of thickness, visual surface condition ob- 
served, etc. 


It is to be emphasized this first summarization of digester 
questionnaire data is probably not conclusive since time was 
not available to completely analyze and compare all items of 
data. It was felt by the committee, however, that the fore- 
going remarks and comments would be of considerable in- 
terest to those people concerned with alkaline digester corro- 
sion. 

H. O. Teepe, Secretary 
Digester Corrosion Committee 


DAP PT June 1951 Vol. 34, No. 6 


In the paper industry the use of Ansul Sulfur Dioxide 
... plus the services of the Ansul staff of chemical engi- 
neers ... has resulted in new economies, better controls 


and improved quality in a variety of applications. 


GROUNDWOOD PULP MANUFACTURERS use An- 
sul Liquid Sulfur Dioxide as a neutralizer in their perox- 
ide bleaching operation. It is safe and economical to 


use... and improves brightness, too! 


NEUTRAL SULFITE PULP MANUFACTURERS have 
avoided costly delays and shut-downs by using Ansul 
Liquid Sulfur Dioxide to manufacture their own sodium 
or ammonium sulfite. 


And the Ansul “Controlled SO. System” eliminates the 
need for burner gas, decreases costs and provides effi- 
ciencies well worth investigating. 


Ask for information relating to your op- 
Valuable data will be sent to 
you promptly and Ansul’s chemical en- 


erations. 


gineering staff will cooperate with you 
willingly and without cost or obligation. 


ANSUL LIQUID SULFUR DIOXIDE 
. . is the quality standard of the industry ... 99.9+% 
(by weight) pure. 


... is shipped in 150-Ib. cylinders, 2000-lb. ton drums 
30,000-Ib. tank trucks, 40,000 and 60,000-lb. tank cars. 


. is available for immediate shipment, in any desired 
quantity to any domestic and approved foreign destination. 


INDUSTRIAL CHEMICAL DIVISION, MARINETTE, WISCONSIN 
60 £. 42nd St, New York —Lincoln-Liberty Bldg., Brood & Chestnut St., Philadelphio 7, Po 


ANSU 


ALSO MANUFACTURERS OF REFRIGERANTS, REFRIGERATION PRODUCTS AND DRY CHEMICAL FIRE EXTINGUISHERS 
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LOCAL SECTION ACTIVITIES 


Reports of Meetings, Personnel and Events 
nn) Ee a OEE Ee 


Lake Erie 


On Friday, April 20, fifty members of the Lake Erie Section 
of TAPPI heard a discussion of ‘Surface Treatments.” 

Vance Vallandigham of the Kelco Co., well known for his 
work on surface applications, presented a paper entitled “The 
Application and Effect of Surface Sizing.” Mr. Vallandigham 
covered the two major types of sizing, the film former and the 
saturating type, as applied on the size press and calender 
stack of the board machine. His talk was illustrated with 
photomicrographs showing the effect on board surface of wet 
pressing and calendering followed by surface sizing at the 
calender stack. Mr. Vallandigham stressed as contributing 
to uniform surface application, good circulation across the 
calender box for even temperature of application and provision 
for prevention of foaming and low pickup. Mr. Vallandigham 
stated that calendering squeezes heated air from the inter- 
cellular spaces into the calender solution causing foam and 
also forces the calender application away from the surface of 
the sheet. The solution to this problem is to run the calender 
solution as cool as possible, preferably at 120°F., so that con- 
traction of the heated air takes place thereby creating a 
vacuum to draw in the calender-solution. 

Paul Yoder of Pyroxylin Products, Inc., Paoli, Pa., covered 
“Protective and Decorative Coatings Applied from Organic 
Solvents.” Mr. Yoder stated that solvent-type coatings had 
experienced an extremely rapid growth and traced their 
development back to spirit varnish still in use today for covers 
and labels, and probably the first solvent-type application. 
Some changes have taken place in these materials, such as 
substitutions of modified corn proteins for natural gums and 
the addition of plasticizers and waxes. Low cost, some water 
resistance, protection of the printed matter, and glossy 
appearance are some of the advantages of its use. 

Nitrocellulose giving stronger and more flexible films than 
spirit varnish began to be used in 1920, followed by other 
cellulose derivatives, such as cellulose acetate and ethyl 
cellulose. Normally these materials are modified with resins 
which act as plasticizers and hardeners. 

The next development in the production of raw materials 
came with the vinyl resins, vinyl acetate, and copolymers of 
vinyl acetate and chloride. Excellent thermoplastic proper- 
ties made the vinyls popular immediately. 

More recent developments used in paper coatings are the 
modified chlorinated and cyclicized rubber compounds, poly- 
amides, alkyd, polystyrene, and polyethylene resins. 

Equipment generally used in solvent applications includes 
the knife coater, equalizer bar and reverse roll coaters, and 
rotogravure. Rotogravure has increased considerably during 
the last few years with materials ranging from cellophane to 
clay coated board as raw stocks. One to 8 pounds per thou- 
sand square feet of film has been applied with proper choice of 
etched or knurled roll and coating solids. 


L. tor.: William Schoenberg, P. H. Yoder, L. K. Burnett, 
V. V. Vallandigham, and W. O. Manor 
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Mr. Yoder outlined the properties of various resins, such as 
water vapor resistance, grease resistance, heat sealability, 
abrasion resistance, and others and concluded by stating that 
many of the materials were in short supply because of the war, 
the principal shortage being in solvents and modifiers with 
considerable short supply on rubber based materials, vinyls, 
and polyethylene. 

Many interesting questions were raised during the discus- 
sion period following the talks. 

During the business meeting, a revised constitution was 
submitted for approval by the members and a new slate of 
officers presented by the Nominating Committee. 


Protective and Decorative Coatings Applied from Organic 
Solvents 


P. H. Yoder 


Members of the Lake Erie Section I am glad to have this 
opportunity to discuss with you the subject of Coatings 
Applied from Organic Solvents. Because of the growth 
which has taken place in the use of these coatings it is rather 
difficult in a short period of 25 or 30 minutes to more than 
give a brief description of the materials used for this purpose 
along with a résumé of the methods used to apply the coatings 
and the uses to which the end product is put. 


Probably the first coating applied off the press where some 
solvent other than water was used was so-called spirit varnish. 
This material consisted of a solution of manila or some other - 
naturally occurring gum in alcohol and in which the solids 
content at the point of application was from 35 to 40%. 
This type of material is still widely used, particularly in the 
coating of printed matter such as labels, book and catalog 
covers, and similar printed matter but the formulation has 
changed considerably. Instead of using a natural gum as the 
base, most spirit varnishes today are made from corn protein, 
known commercially as zein, modified with rosin derivatives 
such as ester gum and possibly a plasticizer and containing a 
small percentage of wax or heavy oil to improve the abrasion 
resistance. These coatings are relatively low in cost and per- 
form the functions of protecting the printed matter, giving 
the surface a fair degree of gloss, and adding some water 
resistance. 

With the advent of the commercial production, about 1920, 
of nitrocellulose containing a lower percentage of nitrogen 
than that in guncotton it was noted that stronger and more 
flexible films could be applied to paper than those laid down 
from spirit varnish. However, the viscosity of the first 
nitrocellulose of this type was quite high and, even though 
modified with resins and plasticizers, it was impossible to 
make a coating which at point of application contained more 
than 15% solids. About 1925 lower viscosity types of nitro- 
cellulose became available and by using the lowest viscosity 
types, at some sacrifice of film strength, it became possible to 
build up the solids content to as high as 35 to 40% and apply 
the coatings on existing equipment. The production of other 
cellulose derivatives followed, first, cellulose acetate, then 
ethyl cellulose and cellulose acetate butyrate. In making 
coatings for paper with any of the cellulose derivatives, 
modifying materials are used. These modifying materials 
of a resinous character are rosin, esterified rosin and rosin 
acids, modified phenolic resins, paratoluol, sulfonamides, 
maleic acid modified ester gums, vinyl acetate, and many 
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others. Some of those resins have both a plasticizing action 
as well as hardening the coating. The most common plas- 
ticizers are phthalic acid derivatives, nondrying natural oils, 
such as castor oil, sebacic acid derivatives, citric acid deriva- 
tives, and organic phosphates. However, in connection with 
the packaging of foodstuffs, particularly if the coating is in 
direct contact with the packaged product, the list of modifying 
materials is narrowed down considerably to those materials 
which are free from odor and taste and are nontoxic. The 
solvents used with the cellulose derivatives are generally 
esters or ketones with aliphatic or aromatic hydrocarbons used 
as diluents. 

The next important advance in the production of raw 
materials which could be used to advantage in paper coating 
came with vinyl resins. Vinyl acetate immediately was used 
in this field because of its excellent thermoplastic properties. 
Copolymers of vinyl acetate and vinyl chloride of varying 
acetate-chloride content are used for coating paper backed 
aluminum foil both for functional and decorative purposes. 

Later, and particularly during World War II vinyl butyral 
was widely used for government packaging structures. 
Vinylidene chloride has also found its place in coating trans- 
parent films, kraft, glassine, and other types of paper. The 
common solvents for the vinyl acetate coatings are alcohol 
and lower boiling esters and ketones. The copolymers and 
vinylidene chloride are usually mixed with ketones with some 
aromatic hydrocarbon as diluent. 

Other materials used to a lesser extent are rubber deriva- 
tives such as chlorinated rubber and ecyclicized rubber. To 
utilize these materials to the best advantage they are usually 
modified with other resins and/or waxes. Solvents for these 
materials are generally either aliphatic or aromatic hydro- 
carbons or mixtures of the two types. 


For superior quality and 
uniform performance... 


Recent developments in the raw materials that are used 
to some extent in paper coating include polyamides, styren- 
ated alkyd resins, polystyrene, and polethylene. 

The equipment generally used for the application of 
solvent applied coatings to sheets is that known as a varnish- 
ing machine. The sheet of paper is picked up by grippers 
on a drum of sufficiently large circumference to prevent over- 
lapping. The coating is picked up by a rubber or composi- 
tion roll, metered to another roll running in the same direc- 
tion as the cylinder carrying the paper and at the same or 
slightly different speed to cause a shearing action. At the 
proper time the roll carrying the coating is moved into con- 
tact with the paper and the coating transfers to the paper 
surface. Coating weights of from !/, pound to 4 or 5 pounds 
of dry film per thousand square feet may be applied by this 
method. After application the sheet is carried on tapes into 
a drying oven and dried for from 10 to 20 seconds at from 
160 to 300°F. Coatings applied by this method must have a 
relatively low viscosity to prevent laid lines or ridges from 
building up. 

For application to a continuous web there is a wider 
variety of methods, and either one or two sides of the web: 
may be coated in one pass through the coating machine. 
The equipment used includes the knife coater, the equalizer 
bar type of coater such as that used in applying wax, the 
reverse roll coater, and rotogravure. The rotogravure 
method of application has increased considerably in the past 
few years and is now used to apply coatings on films such as 
cellophane, to paper such as glassine, coated litho, kraft, 
lightweight card stock, chip and news board, patent and clay 
coated board, and other stocks. By rotogravure using the 
proper etched or knurled cylinder coating weights of from 
1/3 of a pound to 2 or 3 pounds of dry film per thousand square 


AT YOUR SERVICE! snc wuvineee echnical sett 


and laboratories ate widely recognized for their thorough and 
practical knowledge of the use of starch in making paper. 
Their experience assures you of the best product, tailor-made 
to fit your specific needs. Consult us on any production problem 
—at no obligation, of course. 


THE HUBINGER COMPANY 
KEQKUK, 1OWA + + + EST. 1881 
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feet may be applied from coatings containing from 18 to 30% 
nonvolatile. By other methods of application coating 
weights up to as high as 5 to 8 pounds per thousand square 
feet may be applied from solutions containing as high as 50 to 
60% nonvolatile. In many cases the viscosity of lacquers or 
varnishes may be lowered to the point required for proper 
application by warming the coating to around 120 to 130°F., 
thereby eliminating the necessity for adding an excessive 
amount of thinnef:and aiding in keeping the coating on the 
surface. 

In the label coating field spirit varnish is still the most 
widely used material. However, the amount of nitrocellulose 
lacquer used for all types of paper coating is increasing rapidly 
and other then spirit varnish, nitrocellulose lacquer is the 
most widely used of all coatings of this character. For other 
than general decorative purposes these coatings are used for 
some one or more functional properties such as water vapor 


resistance, grease and oil resistance, solvent or chemical resist- 
ance, heat sealability, abrasion resistance, and others. The 
coatings generally used where a good degree of water vapor 
resistance is required are nitrocellulose, chlorinated rubber, — 
cyclicized rubber, or vinylidene chloride. Most cellophane is 
coated with a nitrocellulose lacquer modified to make the 
coating thermoplastic and containing a low percentage of wax 
for water vapor resistance. The same type of coating is used 
on glassine for the same reasons. For grease resistance, cel- 
lulose acetate, cellulose acetate butyrate, and coatings formu- 
lated from copolymer vinyl resins are used. Materials having 
good resistance to solvents and chemicals in general are the 
copolymer vinyls, chlorinated rubber, and cyclicized rubber 
types. For heat sealing properties vinyls, vinylidene chlo- 
ride, polyamides, polyethylene, and cyclicized rubber are 
used. Mention was made earlier of the styrenated alkyd 
type of coating and since this is one of the newest types of 
materials a minute may be well taken to give it more than 
passing mention. This type of coating is applied from an 
aromatic hydrocarbon solution and to obtain the highest gloss 
should immediately be passed into an oven at from 275 to 
300°F. for from 12 to 15 seconds. This baking produces a 
finish having a gloss almost equal to that obtained by the 
lamination of a transparent film such as cellulose acetate and 
which has excellent abrasion and solvent resistance. The 
weight of coating required is low—from 1 to 11/: pounds per 
thousand square feet. The coating has a low viscosity so 
that on varnishing equipment it may be applied at as high 
an 45% solids. There are samples here of various types of 
packages and other paper products on which organic solvent 
applied coatings have been used. 

Perhaps at this point a word or two about the supply 
situation on these materials would be of interest. There is 
no shortage at present of nitrocellulose but some of the 
modifying materials or solvents are rather difficult to obtain. 
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Cellulose acetate is in fairly good supply but cellulose acetate 
butyrate and ethyl cellulose are on allocation by the pro- 
ducers and the situation will probably get worse. All vinyl 
resins are difficult, if not impossible to obtain for general use, 
and delivery on rated orders is slow. Materials based on 
rubber are in short supply and at present, highly priced. 
Polyethylene is required in large quantities for military uses 
and therefore is not too available. Spirit varnish is readily 
obtainable and so are certain types of polyamides. The 
supply of styrenated alkyds is limited. 


Charter Meeting 


On May 18 the Lake Erie Section sponsored a full-day 
meeting of the TAPPI Corrugated Containers Committee on 
“Corrugated Combining.” The details of this meeting will 
be reported at a later date. 

At a dinner meeting, attended by about 200 individuals the 
Section celebrated the reception of its charter as a local section 
from the national organization. Lewis K. Burnett of the 
Ohio Boxboard Co., Rittman, Ohio, presided as chairman. 

The charter, gavel, and Section banner were presented to 
the Section by R. G. Macdonald, Secretary-Treasurer of the 
Technical Association of the Pulp and Paper Industry, New 
Woods, ING WY 


The Establishment of a Local Section 
R. G. Macdonald 


The present and past year has marked the occasion of the 
twentieth and fifteenth anniversaries of three local sections of 
the Technical Association. These anniversaries are mile- 
Address given:on the Occasion of the Presentation of the Charter Com- 


pleting the Establishment of the Lake Erie Section of the Technical Asso- 
ciation of the Pulp and Paper Industry, Cleveland, Ohio, May 18, 1951. 


Presentation of Lake Erie Charter 
L.tor.: L. K. Burnett, Wm. Hasselo, and R. G. Macdonald 


stones of which these sections have reason to be proud. They 
represent spans of years when the fortunes of these bodies. 
have been in the hands of changing administrations. That. 
they have survived has been a testimony of their value to. 
their members and to the continued support of the local 
management in the industry. 

On this occasion of formally presenting to the Lake Erie 
Section its Charter, and other symbols of its place in the 
Technical Association and the industry, it is a good time to 
review a little of the history of the association and its local 
sections. 

The instigation and growth of the association reflects, to 
some extent, the growth of appreciation of the services of the 
technically trained man in the industry. Prior to 1915, when, 
the association was founded, there was a growing recognition 
of the need of technical men. 


“Re-examination 


has a special meaning in 1951 


Before contracting for corrosion resistant linings, stock chests and other 
chemical process vessels, examine the policy of the company offering to 
do the job. 

Stebbins 1951 policy is the same as established in 1884— 


QUALITY + RELIABILITY - SERVICE 


BY QUALITY— we mean the correct materials to do the job successfully. 


BY RELIABILITY—we mean expert workmanship to assure long time depen- 
dable service. 

BY SERVICE— we mean continuing interest in the job after installation is 
completed assuring trouble-free profitable operation. 


It has always been the policy of Stebbins to offer its (one contract — one 
responsibility) service on a just, reasonable and equitable basis. 


There never has been or ever will be a substitute for the “Know-how” of 
a dependable and trustworthy organization. 


Stebbins Engineering and Manufacturing Company 


WATERTOWN, NEW YORK 
CANADIAN STEBBINS ENG: & MFG. CO., LTD. — CASTLE BLDG., MONTREAL, CANADA 
STEBBINS ENGINEERING CORP. — TEXTILE TOWER, SEATTLE, WASH. 
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C. P. Spring (left) presents scroll to William Schoenberg 


In 1908 we find the first public consideration of technical 
opinion insofar as it related to the future of the industry. At 
that time the House of Representatives conducted a thorough 
investigation of the wood pulp and newsprint paper industries. 
Shortly before this the Forest Products Laboratory had been 
established in Boston, and H. 8. Bristol, Chief of the Wood 
Chemistry Section, was called upon before the House Inves- 
tigating Committee with Arthur D. Little to testify. (Dr. 
Little was then the official chemist of the American Paper and 
Pulp Association.) 

Dr. Bristol pointed out that since spruce wood was begin- 
ning to become scarce it might be a good idea to see if any 
other woods were suitable for papermaking. He had heard 
that basswood and willow had been used in the early days of 
the industry. The principal investigations had been made 
using the soda process, but few experiments had been made 


using the sulphite process. Since 1905 the Laboratory had 
found seven species that could be cooked by the sulphite 
process to make merchandizable pulp for newsprint. 

Dr. Little reported that the most significant development 


of the year in papermaking was the serious and general inquiry 
all over the world for new sources of paper stock. He recom-— 


mended that because of the growing shortages, attention 
should be given to the possibility of using flax, cotton, and 
other agricultural wastes. 

The foregoing is cited to show the state of the art relative to 
pulp and paper technology in 1908. The technical work for 
the industry was being handled for the industry largely by 
government laboratories and private consultants. There 
were but few technically trained men employed by the in- 
dustry, and these were used largely as plant engineers and 
executives. 

There were a few technical men in the industry and they 
were, for the most part, members of the German Association 
of Cellulose Engineers and Chemists. At the meeting of this 
organization in 1914, at Berlin, Messrs. Mahler and Ober- 
manns induced the German Association to establish an 
American Section. 

When this proposal was discussed: back in the States at a 
meeting of the Wrapping Paper Division of the American 
Paper and Pulp Association, it was decided not to form the 
German affiliate, but rather to organize a Technical Section 
of the American Paper and Pulp Association. This arrange- 
ment was carried out in 1915 and a section was formed. 
However, it was felt that more rapid progress would be made 
if the group was separated from its parent trade association 
and allowed to develop as a self-financed and administered 
body. This separation occurred in 1915. 

From the beginning it was recognized that to serve its mem- 
bers most effectively consideration should be given to regional 
interests. As a result, at least once each year there has been 
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a meeting of the Technical Association held in some manu- 
facturing center away from New York City where the annual 
meetings are held. 

There were some early attempts to get local organizations 
under way in the Miami, Connecticut, and Kalamazoo 
Valleys. With the exception of the latter, these attempts 
were unsuccessful. In Kalamazoo an organization known as 
the Paper Technologists Club had good support but was not 
directly affliated with the Technical Association. 

In 1928 an attempt was made to form an independent 
technical association on the Pacific Coast. This failed and 
as a result TAPPI was called in to organize a local section in 
1929. Your Secretary was sent to the Coast to accomplish 
this and after ironing out a number of difficulties and miscon- 
ceptions, the first local section of the association was organized 
on June 22, 1929, at Seattle. 

This success was followed by the organization of the Lake 
States Section at Menasha, Wis., on Oct. 17, 1930, and the 
Delaware Valley Section in June, 1931. The Paper Technolo- 
gists Club agreed to become the Kalamazoo Valley Section in 


1931. In 1932 the New England Section was organized at 
Holyoke. The Ohio Section received its charter in 1935, the 


Empire State Section in 1938, the Maine-New Hampshire 
Section in 1945, and the Chicago Section in 1946. This 
month in Macon, Ga., a prospective section got under way. 
On June 29, 1950, Bill Schoenberg wrote to me and advised 
that there was considerable interest among the personnel in 
the mills located in Northern Ohio, Southeastern Michigan, 
and Western Pennsylvania for the formation of a section of 
TAPPI since attendance at the nearest sections involved too 
much time for men to be away from their mills. Phil Cade, 


Past Chairman of the Ohio Section, had advised Mr. Schoen- 
berg to get in touch with the Secretary of the association in 
regard to obtaining assistance in getting a group organized in 
the Cleveland area. 


The Secretary advised Mr. Schoenberg 
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that the simplest way to start a new local group was to plan a 
meeting and invite al] interested to attend. With some pre- 
liminary planning this first meeting could take care of most of 
the organizing details. 

The first meeting was called on Oct. 7, 1950, at the Hickory 
Grille in Cleveland and showed the results of the great 
enthusiasm of the steering committee. The Association 
Secretary presided during the election of officers and turned 
the meeting over to Lew Burnett, of the Ohio Boxboard Co., 
as first chairman of an organization called the Lake Erie 
Papermaker’s and Converters’ Association. 

The Association Secretary’s next visit to the LEPCA was 
at its business meeting held at Barberton, Ohio, during the 
past summer. The continued enthusiasm and interest of the 
organization was reflected in the serious attendance to busi- 
ness of the members of the executive committee and members 


14 MONEL-COVERED ROLLS INSTALLED 
14 YEARS AGO... and still Going Strong! 


@ For long service records, you can’t top Weldco rolls. These 7 


rolls, and 7 others just like them, were installed in 1936 in a 


Delaware fibre board plant, and they’re still on the job! They are 


cast iron dryer rolls, 36” diameter x 69” face, covered with a 


solid layer of 16-ga. Monel. 


Originally, they were worn cores, cor- 
roded by dilute zinc chloride. Now, with 
Monel the rolls 


than when new, for 


corrosion-resistant covers, 
are more efficient 


Monel guards against acid attack indefi- 


nitely outlasts cast iron many times. 
In addition, it (1) saves the cost of new 
cores, (2) eliminates frequent regrinding 


(reducing “down time”), (3) has practically 
the same coefficient of heat expansion as 
cast iron and steel. With this property, 
there can be no loosening of the cover. 
Both new and old rolls can be furnished 
with 


Monel covers. 


wear-resistant, corrosion-resistant 
Ask any paper machinery 


builder about them, or contact... 


THE YOUNGSTOWN WELDING & ENGINEERING COMPANY 


3714 OAKWOOD AVENUE . 
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part of every WITCO product 
prompt delivery... 
friendly service 


Regardless of whether it’s asphalt for lami- 
nating paper or carbon black for color, your 
order for a Witco-made product is handled 
quickly and efficiently. Branch offices located 
in key parts of this country and England 
speed along your request and insure prompt 
delivery and friendly service. 

The next time you need any of the prod- 
ucts made by Witco, call our nearest office. 


NEW YORK CHICAGO 

295 Madison Avenue 75 East Wacker Drive 
AKRON LOS ANGELES 

311 Evans Building 649 South Olive Street 
BOSTON SAN FRANCISCO 

141 Milk Street 785 Market Street 
CLEVELAND LONDON 

616 St, Clair Avenue N.E. 101 Baker Street 
HOUSTON MANCHESTER 


1 No. Main Street 30 Cross Street 
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Now used in more than 100 paper mills and corrugating plants. 
EPCO ball-bearing Trackage never requires more than 4” 
foundation and may be installed in any type floor. Hand and 
power trucks can cross without damag- 
ing trackage. EPCO keeps the load 
on the floor, avoids accidents, saves 
man hours; replaces caster wheel dol- 
lies and eliminates damage to floors. 
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of the subeommittees. Although there were opportunities for 
less serious pursuits the committee devoted much of the day 
to the administrative problems ahead. Their dedication to 
this objective led to an unusually fine series of meetings held 
during the current year, and when the petition for the estab- 
lishment of the Lake Erie Section reached the national 
Executive Committee in February, 1951, there was every 
evidence that LEPCA was ready for local section status. 

The present occasion is a ceremonial and is devoted to com- 


_pleting, with symbols, the action taken in February when the 


petition of LEPCA for a charter be granted to it as the Lake 
Erie Section of the Technical Association of the Pulp and 
Paper Industry was approved by the Executive Committee 
of the association. ; 

On behalf of the Technical Association and its Executive 
Committee it gives me pleasure to present you with the Lake 
Erie Section Charter. The banner on display is a gift from 
the association to the section and this gavel is given to your 
chairman to be used by him and his successors as a symbol of 
their responsibility, to the section, the association, and the 
industry in supplying the leadership that will always be needed 
to make worth-while contributions to the technical advance- 
ment of the pulp and paper industry and to the region served 
by the Lake Erie Section. 


Richard P. Price, Vice-President of the Hammermill Paper 
Co., Erie, Pa., represented Kenneth P. Geohegan, President 
of the Association, who was unable to attend due to illness. 
Mr. Price extended the greetings of the Executive Committee 
to the Section. 

In recognition of their zeal and enthusiasm in organizing 
and handling the affairs of the Section since it was formed as 
the Lake Erie Papermaker’s and Converters’ Association, 
C. P. Spring of the Chase Bag Co., Chagrin Falls, Ohio, on 
behalf of the Section presented a testimonial scroll to William 
Schoenberg, Secretary, and an aluminum cocktail set to 
Lewis K. Burnett, Chairman of the Section. 

IF. D. Long, of the Container Corp. of America, Chicago, 
Ill., and Chairman of the TAPPI Corrugated Containers 
Committee thanked the Section Officers for sponsoring the 
Corrugated Combiner Conference and pointed out some of the 
unsolved problems of corrugated box manufacture to the one 
hundred or more corrugated supervisors present. He also 
outlined some of the future plans of the committee. 

At the business meeting of the Section the following officers 
were elected: 


Chairman: William Hasselo, Container Corp. of America, 
Cleveland, Ohio. 

1st Vice-Chairman: Joseph F. Thompson, Minerva Wax Paper 
Co., Minerva, Ohio. 

2nd Vice-Chairman: Russell L. Lewis, Ohio Boxboard Co., 
Rittman, Ohio. 

Secretary: Lynn E. Rolig, Ohio Boxboard Co., Rittman, Ohio 

Trae _ William Schoenberg, Lord & Schoenberg, Cleve- 
and, Ohio. 


Executive Committee: 
L. K. Burnett, Ohio Boxboard Co., Rittman, Ohio. 
Arthur Cheely, Hankins Container Co., Cleveland, Ohio. 
David N. Cooper, Buckeye Ribbon & Carbon Co., Cleve- 
land, Ohio. 
Leonard R. Gwaltney, Ohio Boxboard Co., Rittman, Ohio. 
Richard Jones, Sinclair & Valentine Co., Rittman, Ohio. 
W. O. Manor, Consolidated Paper Co., Monroe, Mich. 
J. Noll, Monroe Falls Paper Co., Monroe Falls, Ohio. 
Dennis Reidy, Gair Cleveland Containers, Cleveland, Ohio. 
aa Shotwell, International Printing Ink Co., Cleveland, 
io. 
C. Peter Spring, Chase Bag Co., Chagrin Falls, Ohio. 
George Traub, Traub Box Co., Cleveland, Ohio. 


The speaker of the evening, George E. Fields, Technical 
Service Manager for Plastic Materials, B. F. Goodrich Chemi- 
cal Co., Akron, Ohio, gave an interesting talk on “Develop- 
ment Requires Cooperation.” Mr. Fields’ address will be 
published in a later issue of Tappi. 

R. L. Lewis, Publicity Chairman 
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Southeastern Pulp and Paper Society 


This first meeting of the Southeastern Pulp and Paper 
Society was held in Macon, Ga., on the evening of May 4, at 
the Dempsey Hotel. 

After dinner, G. C. Kimble, Union Bag Corp., acted in the 
capacity of Meeting Chairman, and first introduced H. A. 
Kidd, Resident Manager of the Macon Kraft Co., who wel- 
comed the group to Macon, and extended an invitation to 
visit the Macon kraft mill the following morning. Mr. 
Kimble then reviewed the background of developments lead- 
ing to the formation of the society. His remarks indicated 
that in the recent past there had been considerable interest 
along the lines of forming a TAPPI local section in this area, 
and in this connection, the management of mills had already 
indicated their interest and willingness to send employees to 
meetings. Mr. Kimble then discussed the requirements 
which would have to be met to eventually become a TAPPI 
Local Section; he also indicated that the area under con- 
sideration was embraced by Charleston, 8. C., Macon, Ga., 
and Palatka and Jacksonville, Fa. Announcement of the 
next meeting, to be held in Brunswick, Ga., on Sept. 14, 1951, 
was made. At this meeting, permanent officers for the next 
year will be elected, and proposed articles of organization 
voted upon. 

Robert R. Fuller, Gulf States Paper Corp., who was next 
introduced, reminded the group of the forthcoming National 
Alkaline Pulping Conference, to be held in Richmond, Va., 
on Sept. 26, 27, and 28, 1951. 

The meeting was then turned over to William Ebersole, 
Macon Kraft Co., the Program Chairman, who introduced 
R. G. Macdonald, Secretary of TAPPI. Mr. Macdonald 
talked on the formation of local sections, and the advantages 
to be gained by affiliation with TAPPI. He also commented 
very favorably on the very good turnout to the first meeting. 


RAW MATERIAL HOPPER 


STEAM INLET 


G. W. E. Nichotson, Herbert A. Kidd. and R. G. Macdonald 


Mr. Macdonald was followed by Sam Rose, Chief Meterman, 
of the Macon Kraft Co., with a paper entitled, “As a Meter 
Man Sees It,” dealing with some of the present-day problems 
of operating an instrument department. 

The closing speaker was G. W. E. Nicholson, Vice-President 
of the Union Bag Corp. Mr. Nicholson reminisced on his 
experiences after many years working closely with TAPPI. 
He then discussed expansion trends throughout the North 
American continent, emphasizing that the greatest amount of 
expansion was developing in the Southeast. He also dis- 
cussed newer pulping procedures, equipment, and wood utili- 
zation. After his talk, Mr. Mortenson from the floor encour- 
aged all present to take advantage of discussion periods in 
future meetings. William Childs, also from the floor, asked 


THE ASPLUND DEFIBRATOR 
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board, hardboard, insulating board, corrugating 
board, and roofing felt from all kinds of chipped 
wood or other fibrous ligno-cellulose materials 


such as bagasse or straw. 


AMERICAN DEFIBRATOR, UNC. sewson 0. 


The process can be controlled to produce or dupli- 
cate any desired degree of freeness or fineness of 
fibre. Pulp is homogeneous with all fibres intact, 
but well separated. Yield is high and power costs 
are low. 
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Orpheum Building, Seattle, Wash. 
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Look to the Source! 


Wien You Usk SopiuM 
CHLORATE FRoM OLDBURY. . . you 
may rely upon the reputation of your 
source of supply as absolute assurance 
of the product quality and uniformity 
that you must have to maintain and ad- 
vance your own product standards and 


customer services. 


OLD BOR 


ELECTRO-CHEMICAL COMPANY 


Plant and Main Office: 
NIAGARA FALLS, NEW YORK 


New York Office: 
19 RECTOR STREET, NEW YORK 6, N.Y. 


Mr. Nicholson for his opinion on the future of high-yield kraft 
types. Mr. Nicholson’s response indicated that such pulps 
are being given increasingly more consideration. 

G. E. Scortrtp, Temporary Secretary 


Adams, Claude M., Southern Paperboard Corp., Savannah, 
Ga 


Allemore, N. F., St. Joe Paper Co., Port St. Joe, Fla. 

Anderson, Robert P., St. Regis Paper Co., Pensacola, Fla. 

Barkley, M. B., Southern Corp., Charleston, S. C. 

Barrier, J. J., Robert & Co., Atlanta, Ga. 

Blondheim, C. L., St. Marys Kraft Corp., St. Marys, Ga. 

Boyd, Stanley J., Sonoco Products Co., Hartsville, S. C. 

Brown, Wilson F., University of Florida, Gainesville, Fla. 

Charbonnier, H. Y., Union Bag & Paper Corp., Savannah, Ga. 

Childers, Ronald W., Macon Kraft Co., Macon, Ga. 

Childs, William A., Jr., Container Corp. of America, Fernan- 
dina, Fla. 

Clapp, L. L., St. Regis Paper Co., Pensacola, Fla. 

Clark, C. L., West Virginia Pulp & Paper Co., Charleston, S. C. 

Cook, F. C., Brunswick Pulp & Paper Co., Macon Kraft Co., 
Macon, Ga. 

Crowe, Lewis M., Jr., M.-H. Regulator Co., Atlanta, Ga. 

Dunn, T. T., Union Bag & Paper Corp., Savannah, Ga. 

Dykes, Doyle F., Macon Kraft Co., Macon, Ga. 

Ebersole, W. M., Macon Kraft Co., Macon, Ga. 

Felton, Andy P., International Paper Co., Georgetown, 8. C. 

Fluck, A. F., West Virginia Pulp & Paper Co., Charleston, 8. C. 

Fretz, Mark E., J. M. Huber Corp., Huber, Ga. 

Fuller, Robert R., Gulf States Paper Co., Tuscaloosa, Ala. 

Goodwin, Lloyd E., Macon Kraft Co., Macon, Ga. 

Green, Curtis E., Link Belt Co., Atlanta, Ga. 

Guest, Karl M., National Container Corp., Jacksonville, Fla. 

Hartford, C. E., Union Bag & Paper Corp., Savannah, Ga. 

Harvin, R. L., Univ. of Florida, Gainesville, Fla. 

Henderson, W. W., Henderson & Sons, Pensacola, Fla. 

Homans, Roy, Brunswick Pulp & Paper Co., Brunswick, Ga. 

Huber, D. A., Huber Feltex Co., Toccoa, Ga. 

Hudson, Russell T., Union Bag & Paper Corp., Savannah, Ga. 

Hughes, W. F., J. E. Sirrine Co., Greenville, 8. C. 
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C. W.E. Nicholson addresses the Southern Pulp and Paper 
Society 


James, John W., Gulf States Paper Corp., Tuscaloosa, Ala. 

Kagey, L. B., Huffman-Wolfe Co., Atlanta, Ga. 

Kennedy, Larry, M.-H. Regulator Co., Atlanta, Ga. 

Keough, John E., Hercules Powder Co., Atlanta, Ga. 

Kidd, Herbert A., Macon Kraft Co., Macon, Ga. 

Kimble, G. C., Union Bag & Paper Corp., Savannah, Ga. 

Kirkland, John S., Macon Kraft Co., Macon, Ga. 

Klein, Louis A., Gulf States Paper Corp., Tuscaloosa, Ala. 

Klein, Maurice, Union Bag & Paper Corp., Savannah, Ga. 

Krebs, Edward D., Union Bag & Paper Corp., Savannah, Ga. 

Lester, I. L., Georgia Kaolin Co., Dry Branch, Ga. 

Lewis, John G., Rayonier Inc., Fernandina, Fla. 

Lientz, J. R., Union Bag & Paper Corp., Savannah, Ga. 

Luker, W. D., Union Bag & Paper Corp., Savannah, Ga. 

Mahan, R. C., Hudson Pulp & Paper Co., Palatka, Fla. 

Mappas, Julius, West Virginia Pulp & Paper Co., Charleston, 
8. C 


May, Ben F., Gulf States Paper Corp., Tuscaloosa, Ala. 

May, J. A., Macon Kraft Co., Macon, Ga. 

Meakin, H. W., J. E. Sirrine Co., Greenville, S. C. 

Millman, N., J. M. Huber Corp., Huber, Ga. 

Moon, D. G., J. E. Sirrine Co., Greenville, S. C. 

Morris, John, Union Bag & Paper Corp., Savannah, Ga. 

Mortenson, A. O., St. Regis Paper Co., Cantonment, Fla. 

Murdock, Harold R., Robert & Co. Associates, Atlanta, Ga. 

Macdonald, R. G., TAPPI, New York, N. Y. 

McCall, F. S., Union Bag & Paper Corp., Savannah, Ga. 

McClane, J. Huston, Hercules Powder Co., Atlanta, Ga. 

McIntosh, Wm., Jr., Southern Corp., Charleston, S. C. 

McNeil, J. E., Container Corp. of America, Fernandina, Fla. 

Nicholson, G. W. E., Union Bag & Paper Corp., New York, 
ING WG 


Pace, T. Proctor, J. E. Sirrine Co., Greenville, S. C. 

Parrino, Anthony J., Macon Kraft Co., Macon, Ga. 

Pineo, M. B., Brunswick Pulp & Paper Co., Brunswick, Ga. 
Plumlee, J. Carl, Macon Kraft Co., Macon, Ga. 

Price, T. D., Stevens Fire Brick Co., Macon, Ga. 

Ralston, John M., Jr., Union Bag & Paper Corp., Savannah, 


Ga. 
Ray, H. E., Georgia Kaolin Co., Dry Branch, Ga. 
Reynolds, George W., Macon Kraft Co., Macon, Ga. 
Richter, R. C., St. Marys Kraft Corp., St. Marys, Ga. 
Rippberger, C. C., Rayonier Inc., Fernandina, Fla. 
Robson, Horace T., Union Bag & Paper Corp., Savannah, Ga. 
Rogers, Charles N., Sonoco Products Co., Hartsville, S. C. 
Root, E. M., The Black-Clawson Co., Decatur, Ga. 
Rose, S. W., Macon Kraft Co., Macon, Ga. 
Rucker, Claude L., Jr., Container Corp. of America, Fernan- 
dina, Fla. 
Ryan, B. M., Asten-Hill Mfg. Co., Philadelphia, Pa. 
Sawyer, Marvin, Container Corp. of America, Fernandina, Fla. 
Scofield, George E., Rayonier Inc., Fernandina, Fla. 
SpE George W., Brunswick Pulp & Paper Co., Brunswick, 


a. 

Shannon, W. P., Macon Kraft Co., Macon, Ga. 

Sim, Ian P., International Paper Co., Georgetown, S. C. 

Simmons, W. B., Macon Kraft Co., Macon, Ga. 

Simpson, A. D., Macon Kraft Co., Macon, Ga. 

Small, T. W., Sprout Waldron Co., Muncy, Pa. 

Smith, C. L., National Container Corp., Jacksonville, Fla. 

See William H., III, Southern Paperboard Corp., Savannah, 
a. 
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Talley, W. R., Macon Kraft Co., Macon, Ga. 

Thompson, L. A., Hercules Powder Co., Atlanta, Ga. 

Upsone, James R., Union Bag & Paper Corp., Savannah, Ga. 

Vogelsbert, Robert W., Moffatt Bearings Co., Atlanta, Ga. 

Waldrop, T. W., Republic Flow Meters Co., Atlanta, Ga. 

Watkins, H. H., J. I. Sirrine Co., Greenville, 8. C. 

Whelan, J. A., Macon Kraft Co., Macon, Ga. 

Whiteside, George H., Container Corp. of America, Fernan- 
dina, Fla. 

Whitley, J. B., J. M. Huber Corp., Huber, Ga. 

Woolley, W. H., J. E. Sirrine Co., Greenville, S. C. 

Wright, C. W., Hudson Pulp & Paper Corp., Palatka, Fla. 


A Local Section in the Making 
R. G. Macdonald 


On this the first regular meeting of the Southeastern Pulp 
and Paper Society it may be presumptive of the speaker to 
infer that he is talking to a future local section of the Technical 
Association. Presumptive, in the first place, because the 
association itself does not take the initiative in promoting the 
formation of sections and, in the second place, because a 
group such as this in establishing itself assumes a title that 
does not suggest in any way that it is embarking on an 
apprenticeship in preparation for any future change in status. 

One group in the industry started out 10 or more years ago 
in the way that your organization is doing today. Then, as 
now, I had the privilege of speaking on the program of the 
first meeting. Then, and to date, it has felt that certain 
benefits were to be derived by maintaining an independent 
status. It has got along quite well over the years and pre- 
sumably will continue to do so. 

In contrast, later this month, on May 18 at Cleveland, Ohio, 
another organization of a similar type will experience the 
ceremony of receiving a charter from TAPPI formalizing its 
establishment as the Lake Erie Section. In the recent past, 
this organization was known as the Lake Erie Papermaker’s 
and Converters’ Association. A few years ago our present 
Chicago Section was known as the Chicago Professional 
Paper Group. 

Several years ago, when a number of pulp and paper mills 
were built along the South Atlantic Coast, an organization 
such as yours was started. It was known as the Southern 
States Pulp and Paper Club. It had the best of intentions 
but its short history indicated that it was premature and 
lacked some of the assets that a society such as this must have 
if it is to survive year in and year out. 

Although the formation of an independent local society may 
seem to be somewhat ritualistic in nature, it appears to repre- 
sent the proper procedure insofar as the national organization 
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Single Instrument Measures Smoothness, 
Porosity and Softness of Paper 


You just interchange the lower 
test plates in the GURLEY- 
HILL S-P-S Tester to convert 
it into an instrument for testing 
either smoothness, porosity or 
softness of any type of paper, 
by measuring a given air-leak- 
age over or through the paper. 

This 3 in 1 laboratory ‘‘as- 
sistant” is simple to operate, 
quick and accurate, and a real 


utility instrument where print- 
ing quality of paper must be 
reliably measured. 


Bulletin No. 1400 describes 
the S-P-S Tester as well as 
other Gurley paper testing in- 
struments. It’s worth writing 
for today. W.&L. E. Gurley, 
Station Plaza & Fulton Sts., 
Troy, New York. 
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is concerned. Three basic characteristics for future associa- 
tion local sections appear to be important. 

The expectation of survival is very important. This expec- 
tation is greatest when a local group has competent leadership 
in the present and foreseeable future and if that leadership 
and the program that it presents has the approval and con- 
fidence of the management of the industry. 

One reason why the national organization plays a restrained 
part in the early days of an organization such as this is because 
the local group needs to develop and exhibit a power of sur- 
vival. Therefore, there is no need to provide for time of wean- 
ing. Rather it is a case of jumping off the dock into the 
branch and sinking or swimming from the start. 

This responsibility on the part of the local leaders calls for 
extra effort and an adequate amount of preparation. These 
qualities were outstanding in the cases of our Chicago and 
Lake Erie groups. The net result was rapid progress and the 
demonstration of evidence of fitness much sooner than might 
be expected. In fact, in the case of the Chicago Professional 
Paper Group the progress was so satisfactory that some of its 
members were inclined to forego the affiliation with the 
association. More than the usual amount of time was re- 
quired for it to drop its original name and limit its designation 
as the Chicago Section of TAPPI. 

There are certain advantages, however, in a group such as 
this eventually becoming a section of the association. Times 
change and the aforementioned power of survival can be 
weakened by unforeseen circumstances. More than one of 
our most successful sections have at times found themselves 
in the doldrums. Such things as wars, depressions, internal 
politics, changes in leadership, irresponsibility, and other 
influences play their parts. Some of our sections have been 
reduced to almost complete passivity but in every case, to 
date, have been revived in comebacks that made them much 
stronger organizations. 

The officers of the association try to visit every section 
every year—not too often, but often enough to observe their 
“Interest quotient.”” In my own case I find it important to 
devote most attention to sections that appear to need encour- 
agement. I attended a section meeting recently and someone 
asked me if there was anything wrong with it. I advised him 
that there was nothing wrong. I was present, first, because I 
received a personal invitation to attend and second, because I 
wanted to have the personal pleasure of attendance. 

In the year to year operations of a section, finances are 
important. A certain amount of income is available usually, 
but not always, from local member dues. This is great or 
small depending on how many individuals are willing to be- 
come dues-paying members. After a section has been formed 
it automatically becomes eligible to receive financial support 
from the national organization. The section is entitled to 
a receive a 10% rebate of the dues that its members pay to the 


association, provided that such national members are in good 
standing both in the association and the section. 

At the meeting of the Executive Committee of the Technical 
Association held in February of this year two other forms of 


special financial assistance were approved; one to enable each 


section, if it so desired, to hear some outstanding cellulose 
scientists who will be in this country in connection with the 
World Chemical Congress in the fall; and the other, a fund 
was made available also to provide assistance to sections that 
needed aid in financing the attendances of speakers of their 
own choice. 

The importance of its local sections to the association is 
made manifest by the invitation extended to section officers 
to attend the annual and other meetings of the Executive 
Committee. Every effort is made to enable section officers to 
become familiar with the current problems and administration 
of the association. At the annual meeting the item of local 
sections, in general and each local section, in particular, has 
prominent place on the meeting agenda. 

Each year the President appoints an official representative 
of the Executive Committee to each local section. He is the 
principal liaison officer between the two organizations. It is 
his job to become personally acquainted with the section and 
to bring to the attention of the Executive Committee such 
legislation as may be in order to improve this relationship. 
In turn, he makes known to the section officers the wishes of 
the national body. 

In addition there is a subcommittee of the national Execu- 
tive Committee that devotes itself at all times to local sections 
and meets officially with the section officers in February to 
discuss mutual problems. The work of this committee 
brought into being the Magna Carta entitled ‘Local Section 
Organization,’’ which appears in each volume of the TAPPI 
Year Book. Past chairmen of this committee worked hard to 
prepare this and although it appears to be the same from year 
to year it exhibits constant and increasingly minor changes in 
each succeeding edition. 


The section officers have taken considerable advantage of ° 


these liaison arrangements and in the last year or two the 
association itself has begun to make known its desires. Cur- 
rently these consist of urging sections to take a more con- 
structive part in the association activities through the forma- 
tion of special work committees that can contribute to the 
national program. Specifically, each section has been asked 
to organize Mill Routine Control and Data Sheet Committees, 
the chairmen of which to be members of a national committee 
devoted to these objectives. In the past, sections have been 
asked to devote at least one meeting to a strictly engineering 
program and another to a consideration of routine testing 
procedures. It is felt that both of these objectives can make 
maximum progress at the local section level. As time goes 
on and sections become more interested in tangible aecomplish_ 
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ments other chores will be offered, all of which will enable sec- 
tions to do something definite for the well-being of the pulp 
and paper industry. 

I have devoted this talk to some of the things that a group 
such as this should consider as it approaches a local section 
status. From the standpoint of each individual the group 
offers many things of importance, not the least of these being 
the opportunity of becoming better acquainted with each 
other. It provides an excellent opportunity for each of you 
to improve your status in the industry. I hope that the 
organization will give a large number of you something to do. 
There is much to be done. Aside from special assignments 
there is the real opportunity to express yourself at these 
meetings. The important thing about each of them are the 
subjects to be discussed. When these are announced give 
them some thought and when the opportunity arrives get on 
your feet and say something. At some time during the 
meeting get on your feet anyway. You will have to say 
something or you will look very silly. Do not be afraid of 
sounding silly. If you have devoted some time to prepara- 
tion you will sound more rational but one of the main pur- 
poses of these meetings is to give you a chance to “sound off.” 
Whether you sound good or bad to others I can assure you 
that you will look back at the meeting in which you par- 
ticipated as one that was very good. 

In closing let me say that your steering committee has done 
an excellent job in obtaining the good will of your manage- 
ment toward your venture into local organization. The 
general plans for the future are good. I hope that ‘under 
your own steam” you will support your Society officers and 
let them know that you will guarantee their faith in you by 
going beyond the call of duty or even their request in making 
this the outstanding local organization in the industry. 


As a Meterman Sees It 
S. W. Rose 


A great amount of technical work has been done by indus- 
trial concerns, instrument companies, and technical groups in 
solving specific measurement and control problems. Progress 
along this line has forced the instrument companies to build 
new and more complicated mechanisms. The problem of the 
instrument crew supervisor is how to use these advanced de- 
signs in his plant to improve quality and increase efficiency; 
also, how to keep his personnel abreast of advances that are 
made. 

To solve his problems he must have enough technical 
knowledge to make correct decisions, and have a great deal of 
curiosity about everything in the industry. In fact, he may 
be considered a curiosity by some people because he is in- 
clined to be too methodical, and is always chasing that 


S. W. Rosg, Chief Meterman, Macon Kraft Co., Macon, Ga. 


unattainable thing—perfection. 
and you can help him. 

Back in the ‘good old days” there was very little exchange 
of ideas between mills, and technical progress was slow. To- 
day, we will agree that no one person or mill does everything 
better than the other fellow, so ideas are freely exchanged and 
more progress is made. 

The same principle holds true for instrumentation within 
your industry. Greater progress will be made through an 
interchange of ideas between instrument men. They should 
be encouraged to take part in groups such as this, so they will 
have a better opportunity to discuss their problems. 

From experience picked up in his everyday work, your 
meterman is in a position to know the good points of the vari- 
ous types and makes of instruments, as well as their limita- 
tions. He has learned very definitely that, ‘‘All that glitters 
isnot gold.” Two instruments of different types or makes may 
be able to do the same job, but one may take twice as much 
maintenance as the other. You can take advantage of his 
experience by giving him the final decision on specification 
details for new instruments. After all, you make him respon- 
sible for their installation and maintenance! 

Not so many years ago, instruments were relatively simple 
in design; in fact, they consisted mostly of pressure and 
temperature recorders, with a few flowmeters here and there. 
With those conditions, needs for shop facilities were not press- 
ing. 

But those days are gone. Instruments in a modern mill 
are a great deal more complex, and can be maintained only 
by skillful use of various tools and test equipment. A good 
job requires more than a screwdriver, pliers, and a bench 
located in a dusty out-of-the-way place where water drips 
down your neck. Has your meterman been given adequate 
shop facilities, tools, and test equipment? 

No one can design a standard shop that will be satisfactory 
for every mill. Needs vary depending on conditions. But it 
is hard for today’s meterman to see the justification for 
management and designers to spend large sums for instru- 
ments when they build or remodel a mill, and then make no 
provision for maintenance facilities to get the most out of their 
investment, 

Regardless of the facilities provided, the biggest problem 
facing the instrument supervisor is the training of his men. 
This holds true in both the new mill and in the older mill 
which is trying to stay in tune with the times. 

Sometimes members of the meter crew are called mechanics. 
A good meterman certainly must be a good mechanic, but he 
must also be a good troubleshooter. This involves, first, 
deciding whether the trouble is caused by the instruments; 
and, second, (if it is instrument trouble) finding what part of 
the instrument system has failed. In present-day instrumen- 
tation, it is harder to find the trouble than to make the actual 
repairs. 


But, this man can help you; 
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L. to r.: William Martin. Arthur Thurn, R. D. McCarron. 


Donald Goodman, H. A. Smith, C. E. Brandon, Richard 
Morris. and D. M. Yost 


In large mills, and in some other industries, it is becoming 
the practice to have men specialize in one branch of instru- 
ment work, such as contro] valves, pneumatic control, flow- 
metering, or electronics. But this isn’t practical in most mills, 
even though all types of work are done. The instrument man 
must be able to do every kind of work that is required. 

Generally, we start with a high school graduate. This man 
should have made good grades in mathematics, and should 
have done well on a mechanical aptitude test. If he has a 
normal amount of the desire to succeed, he can learn the rest 
by study and experience. 

The first, and highest hurdle is to get this man interested in 
becoming a good meterman. The desire must be strong be- 
fore he will be willing to put forth the extra effort and study 
necessary to obtain the basic knowledge of physics, chem- 
istry and electricity on which all of his training will be based. 
It will help if we make him realize that we intend to make him 
a good meterman and that we won’t be satisfied for him to 
stay just a good helper. 

The method of training cannot be standardized due to the 
wide range in sizes of mills and types of training facilities 
available. A few are fortunate enough to have night schools 
nearby, and that may simplify things considerably. But most 
of us have to develop our own training program. 

It is felt that it pays to hold 2-hour on-the-job classes once a 
week for the new men, at least for the first year. In connec- 
tion with the classes he does a certain amount of outside study 
and actually hands in written work. During this time he 
learns the essential basic theory in its most practical form, 
and that is tied in as strongly as possible with his work in the 
mill. He learns the ‘‘why”’ of a great many things and gets 
“cocky” because all of the mysteries are unfolding, 

Soon after this, another reaction sets in. It happens to all 
of us sooner or later. He finds that the more he learns, the 
more there is to be learned. At this point he really goes to 
work to learn the job and be a good meterman, or he gives up 
and will never be a good one. 

A leading correspondence school is now offering a course in 
instrumentation. This can be very helpful when used as an 
accessory to his job training. 

The supervisor can be with the trainee or helper only at 
intervals, so most of his practical training must come from the 
journeyman. The journeyman should be made to realize 
that he is expected to teach his helper as much as possible. 
It will be wise to place the helpers on a rotation system among 
the journeymen, as they will learn some additional “trick of 
the trade” from each one. 

Hewever, no matter what training method is used, the 
helper will need two things from his supervisor: plenty of 
encouragement, and a firm nudge from time to time. 

Most metermen keep a question in the back of their minds 
all the time: “Is that instrument doing any good?” Some- 
times the question can be answered in terms of dollars and 
cents; at other times it is hard to figure in those terms. But 
there is one sure way to find the answer. 


Every instrument is a piece of manufactured equipment 
subject to breakdown. If an instrument does fail and the 
operator or department supervisor calls immediately for a 
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meterman, that instrument was doing some good. If no one 
reports the failure, the instrument was doing no good and 
should be removed. 

So next time you get a meterman out of bed at 2:00 a.m. 
don’t feel too badly. 
uncertain terms. 


Ohio 


The Ohio Section held its April meeting on Tuesday, April 
10, at the Manchester Hotel in Middletown, Ohio. 

The 115 members and guests present were treated to a very 
interesting motion picture and lecture demonstration on the 
use of color. The program was presented by O. C. Holland of 
the International Printing 
Ink Co. Mr. Holland’s pro- 
gram included a background 
film illustrating the use and 
simple principles of color, and 
the manufacture of colored 
inks. Following the presenta- 
tion of the film, Mr. Holland 
vividly illustrated the Mun- 
sell Color System and its use 
in properly designating the 
hue, chroma (or strength), 
and value (lightness or dark- 
ness) of a given eolor. The 
proper selection of colors te 
withstand specifie conditions 
of light exposure, acidity, and 
alkalinity was discussed; and 
very interesting demonstra- 
tions of the correct usage of color for decoration were pre- 
sented. 

Donald Goodman, Ohio Section Chairman, presided at the 
meeting. The program was arranged by Phillip Evanoff. 


O. C. Holland 


May 10 Meeting 

A large attendance of 210 were present at the Annual 
Meeting of the Ohio Section on May 10, 1951, to eleet officers 
for the coming year, and to enjoy an evening of fellowship and 
entertainment. 

TAPPI’s National President, Kenneth P. Geohegan, was 
presented a wrist watch by the Ohio Section. Since Mr. 
Geohegan could not attend the meeting in person, the presen- 
tation of the symbol of esteem was made to him through G. H. 
Pringle, Vice-President, by the Ohio Section Chairman, 
Donald Goodman. 

Officers for the 1951-52 season were elected in a business 
meeting. H. A. Smith was elected Section Chairman. Mr. 
Smith has been active in TAPPI affairs for a number of years 
and has served as Vice-Chairman of the Ohio Section for the 
past year. In the 1949-50 season Mr. Smith filled the vital 
post of program chairman. 

Other officers elected are as follows: 

Vice-Chairman: C. E. Brandon. 

Correspending Secretary: William Martin. 

Recording Secretary: Richard Morris. 

Treasurer: -R. D. MeCarron. 

Members elected to the Executive Committee included: 
Paul Clark, Donald Goodman, Arthur Thurn, P. S. Cade, and 
D. M. Yost. 

A full program of entertainment was arranged by William 
Martin. In place of the customary speaking program, the 
TAPPI men enjoyed a lively and interesting series of profes- 
sional entertainment acts featuring song, dance, and juggling 
numbers. All agreed that the program was a memorable one. 

The meeting was preceded by a cocktail party sponsored by 
the Shartle Brothers Machine Co. Members and guests 
enjoyed cigars furnished through the courtesy of William 
Biven of the Cincinnati Rubber Co. ; 


M. G. Lyon, Recording Secretary 
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You have answered a question m no- 


Kalamazoo Valley 


The Kalamazoo Valley Section met in Kalamazoo, Mich., 
on May 3, 1951. 

This meeting was devoted to the TAPPI Kalamazoo Valley 
Section Award. On behalf of the Section, Stephen Kukolich of 
the Lee Paper Co. made the award to Wilber Kite of Western 
Michigan College for having the highest scholastic average in 
his class in the Pulp and Paper School. 

Mr. Kite accepted the award and introduced his classmates 
who discussed briefly their senior thesis. The students and 
their thesis subject were as follows: 


Donald Huyser, ‘“Dewaxing Waste Papers.” 

Wyman Uhl, “Brightness Testers.” 

Raymond Wagner, ‘“Elastometers and Beater Retention.” 
Roger McVicker, “The G. E. Puncture Tester.” 

Elton Krogel, “Water Resistant Stock Coatings.” 
William Noel, “Variations in Yield in Deinking.”’ 

Edward Stephenson, “Enzyme Converted Starches.”’ 
Wilber Kite, ““Deinked Stock—Opacity vs. Bleaching.”’ 


June 7 Outing 


On June 7 the Section held its annual “Fun Day,” at the 
Gull Lake Country Club in Kalamazoo. 
A. T. Lury, Recorder 
Sutherland Paper Co. 


Pacific 


Pacific Section’s Annual Shibley Award Contest attracted a 
record attendance of over 200 to the meeting in Longview, 
Wash., on the afternoon of April 18, 1951. This year’s con- 
test was under the direction of Walter F. Holzer, Past-Chair- 
man of Pacific Section and the newly elected member of the 
Executive Committee of TAPPI. 

Four papers were presented in the 1951 competition, any 
one of which could have been considered for the award. In 
fact the Judging Committee, finding itself unable to choose be- 
tween two papers, finally granted duplicate awards to Carter 
A. Watson, Puget Sound Pulp & Timber Co., Bellingham, 
Wash., for his paper “Sources of Wood Dirt in Unbleached 
Pulp” and to William F. Cyrus, Crown Zellerbach Corp., 
West Linn, Ore., for his paper on ‘‘Photographic Standards for 
Dirt Control.” 

The other contestants were John L. McClintock, Jr., Pulp 
Division, Weyerhaeuser Timber Co., Longview, Wash., who 
presented a paper entitled “Special Problems in the Operation 
of a MgO Base Sulphite Acid Plant” and K. M. Shold, Crown 
Zellerbach Corp., Port Townsend, Wash., who presented 
“Seam Adhesives for Multiwall Bags.” 

Approximately 50 students and faculty representatives 
from the colleges and universities in the area were guests of 
Pacific Section for the Longview meeting. The students were 
taken on conducted tours of the Weyerhaeuser and Longview 


Fibre Co. mills in the morning and later attended the afternoon 
technical meeting and the dinner meeting at the Monticello 
Hotel in Longview. 

R. C. McCall, Chairman of the Department of Speech, 
University of Oregon, spoke at the dinner meeting on the 
various aspects of speech technique and the correction of 
speech defects. His highly entertaining talk was enthusi- 
astically received by his audience. 

Kenneth L. Hackett, Longview Fibre Co., Longview, Wash., 
was in charge of arrangements for the meeting. 

A résumé of the Shibley papers follows. 

1. “Photographie Standards for Dirt Control,’ by Wil- 
liam F. Cyrus, Crown Zellerbach Corp., West Linn, Ore. 

The determination of the amount of dirt in pulp and paper 
by the methods currently used is at best, time consuming and 
subject to much human error. 

The method described here was devised to give a fast, re- 
lable method for mill control work. 

From the standpoint of customer acceptability, it will 
probably be agreed that the amount of dirt in paper is rela- 
tively unimportant in itself, but that the effect of the amount 
of dirt, which is whether the paper looks dirty or not, is im- 
portant. 

Dirt count methods which just count the total number of 
specks without considering the size and color of the specks, 
nor the color of the background, do not tell us completely 
whether the paper actually looks dirty or not. 

The TAPPI method approaches this by considering the 
“visual impression” of a dirt spot. However, an observer 
must estimate the effective black area of each dirt spot, and 
this involves considerable time and human judgment. 

In order to reduce the time and human error involved in 
making estimates of the effect of each single dirt spot upon 
the appearance of a sample, a method was devised which re- 
quires but a single estimate of the effect of all the dirt spots. 
By this method, the size, color, and number of dirt specks, and 
the color of the background are automatically considered. 

The ‘dirt standards method,” as we shall refer to it, consists 
of comparing the sample in question with a set of graduated 
standards. The dirt standards are numbered according to 
how dirty they look, and in operation, the number of the 
standard which most nearly gives the same impression of dirt 
as the sample is recorded as the “Dirt Number.” The com- 
parison is made rapidly, for prolonged study merely serves to 
confuse the observer. 

The standards were made by photographing simulated dirt 
sheets on which dirt and shives were drawn in pen and ink. 
The prints were enlarged to 41/2 by 41/2 inches, the size of the 
original dirt sheets. 

The standards were arranged in a series and numbered from 
one to nine, number one being free from dirt and number nine 
being what would ordinarily be judged as very dirty. 
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The testing procedure for paper differs from that for pulp. 
Only the surface dirt contributes to the appearance of paper, 
so a dry sample and reflected light are used. The standards 
are compared with a 4/s-inch square marked on the paper. 

With pulp, all dirt embedded in the sheet may contribute to 
the surface dirt of the finished paper, and by using a wet sheet 
and transmitted light, all dirt may be seen. The comparison 
can be made on handsheets by placing the wet handsheet 
over a 41/. by 41/.-inch template painted on the frosted glass 
of a light box. The standards are placed alongside, and both 
are viewed with transmitted light. 

Except for basis weight, the variables affecting most other 
dirt count methods, have little or no effect upon this method. 
The basis weight is only important with pulp, because all em- 
bedded dirt is counted. With too light a sheet, the sample is 
not representative, but as the basis weight increases, the dirt 
becomes obscured because too little light is transmitted. The 
optimum basis weight has been found to be about 37 pounds, 
but a weight of 39 pounds was used in this study for con- 
venience in comparing with our older dirt methods. 

Although these standards are not of actual pulps, the re- 
sults are reproducible, and what may be equally important, 
the fact that the standards can be made from the negatives so 
easily should enable several mills to use the same standards and 
get comparable results. 

In testing out this method, three observers, working inde- 
pendently, picked the same number dirt standard for over 
180 out of 200 dirt sheets, on two different occasions. This 
means that the reliability of the method is better than 90%. 
In those cases where the same standard was not picked, the 
next standard whether above or below was selected. 


The dirt standards method has been put on a trial basis at 
West Linn, and run in addition to the regular West Linn dirt 
count, which is a modified TAPPI procedure. A comparison 
between the two methods for a ten-week period showed good 
correlation of results. 

Although the dirt standards method may not be the final 
answer to dirt control problems, we hope that this fast, reli- 
able, and reproducible method may contribute to better test- 
ing. 

2. “The Sources of Wood Dirt in Unbleached Pulp,” by 
Carter A. Watson, Puget Sound Pulp & Timber Co., Belling- 
ham, Wash. 


Since cleanliness is one of the most important factors in the 
quality of unbleached sulphite pulp, the manufacturer is con- 
stantly faced with the problem of maintaining the dirt con- 
tent of his pulp at an acceptable level. As is well known, most 
of the dirt in unbleached pulp originates from the bark, knots, 
stain, and rot in the wood, and because wood is a natural ma- 
terial of varying quality, the type and amount of dirt intro- 
duced into the pulp continually vary. Eliminating the dirt 
in the most economical manner to attain the production of 
uniform quality pulp is a problem of major importance to the 
industry. The methods normally used to accomplish this dirt 
reduction are: (1) wood selection, i.e., sorting and selecting 
the wood entering the sawmill; (2) wood cleaning in the saw- 
mill, i.e., culling out the rot and other types of wood dirt; (3) 
dirt removal equipment in the pulp process line, such as 
rifflers, fine screens, and centrifugal classifiers. When con- 
sidering a means of cleaning, usually more than one of these 
different methods will serve satisfactorily. However, all of 
these systems are costly, and to arrive at the economic ad- 
vantage of one over another factual knowledge about the 
type and amount of dirt to be removed is often required. 

A method is presented for determining the proportion of 
the dirt in unbleached pulp which arises from each source of 
dirt in a given wood supply. The method consists of sampling 
chips from the wood in question, sorting these chips into frac- 
tions according to the type of dirt they contain, pulping and 
processing these fractions individually, and finally determining 
the dirt contained in the pulp from each fraction. Thus it is 
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possible to show how much of the dirt in the final sheet of un- 
bleached pulp comes from each source, and to estimate the 
total dirt content of pulp produced from the supply of wood. 
The method was used to analyze several typical wood supplies 
and the results are presented. This information can be used to 
predict: (1) the dirt content of pulp produced from a combina- 
tion of wood supplies, and (2) the dirt reduction obtainable if 
special attention were directed toward removing any particu- 
lar type of wood dirt by extra cleaning in the sawmill. These 
predictions can assist in estimating the cost of obtaining pulp 


~ of a specified cleanliness by varying the wood supply and/or 


cleaning the wood. This cost may be compared with the ex- 
pense of additional dirt-removing equipment which might be 
installed, such as centrifugal classifiers, additional screens, 
etc. 

In practice close agreement was noted between results ob- 
tained by changes in plant operation and those predicted by 
the laboratory data. 

3. “Special Problems in the Operation of an MgO Base 
Sulphite Plant,’ by John L. McClintock, Jr., Pulp Division, 
Weyerhaeuser Timber Co., Longview, Wash. 

This paper covers five special problems encountered during 
initial and subsequent operation of the MgO base sulphite 
acid plant at the Weyerhaeuser Timber Co. Pulp Mill in 
Longview, Wash. The discussion of the problems is intro- 
duced by a general description of the existing acid plant from _ 
an enclosed flow diagram. Actually the process is quite 
similar to a milk-of-lime system. The specific problems en- 
countered and the solutions developed are the following. 


A. MgO Handling. The difficulties encountered in han- 
dling the dry MgO powder were caused by the low densities 
involved. The light powder acted like a fluid in mechanical 
handling equipment and the dust problem was appreciable. 
The most versatile method for handling the magnesia was as a 
water slurry. 


B. Magnesium Monosulphite Formation. Magnesium 
monosulphite is only slightly soluble in the comparatively 
weak bisulphite acid formed in the adsorption towers. How- 
ever, some monosulphite must be present to maintain the 
proper acid pH for maximum calcium removal on the acid 
filters and minimum sulphur losses in the exit gases. Closer 
control became necessary to keep the above conditions within 
the resulting narrow operating range. Frequent iodate acid 
tests, the use of an acid pH recorder, and observations of the 
acid color were used to obtain the necessary close control of the 
process. 


C. Sulphur Loss Out the Induced Draft Fan Stacks. Sul- 
phur is carried in the flue gases leaving the induced draft fan 
stacks as SO2 gas and sulphuric acid mist. These losses must 
be kept to a minimum to prevent air pollution and to main- 
tain high sulphur recovery efficiencies. The loss of sulphur as 
SO» gas is dependent upon the acid composition and concen- 
tration in the final set of absorption towers. Closer control 
was obtained with the use of a pH recorder to continuously in- 
dicate the acid composition in these towers. The loss of sul- 
phur as a sulphuric acid mist is probably dependent on the 
amount of excess air used in the recovery furnaces. 


D. Magnesium Sulphate Formation. Magnesium sulphate 
is quite soluble; however, the compound is not active in the 
cooking of wood chips to produce pulp. Therefore, any mag- 
nesium sulphate in the finished acid is a dead load that in- 
creases magnesia and sulphur losses throughout the recovery 
cycle. The concentration of magnesium sulphate in the 
finished acid was materially reduced by decreasing the quan- 
tity of excess air used in the recovery furnaces. 


EK. MgO Reactivity Test. Existing magnesia “reactivity 
tests as used by the alkali industry yielded results that were 
difficult to correlate with magnesium bisulphite formation. 
Therefore, a series of tests was developed based on the actual 
formation of magnesium bisulphite from magnesia samples. 
The results obtained from these tests represent the ability of 
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the magnesia samples to form reactive or recoverable com- 
pounds in the acid produced in the acid plant. 

4. “Seam Adhesives for Multiwall Bags,’”’ by Kenneth M. 
Shold, Crown Zellerbach Corp., Port Townsend, Wash. 

The successful manufacture of multiwall bags is dependent 
to a large extent on the use of proper seam adhesives. These 
seam adhesives fall into three main classifications: 


1. Standard seam adhesives. 
2. Water resistant seam adhesives. 
3. Waterproof seam adhesives. 


Finding the best adhesive for each classification involves 
consideration of three types of factors: (1) physical, (2) chemi- 
eal, and (3) psychological. 

The choice of a particular adhesive for each classification is 
often limited by the type of paper involved and by the effect of 
heat on the adhesive bond. 

R. M. Trun, Secretary 


Lake States 


The January meeting of the Lake States Section was held at 
the American Legion Clubhouse in Appleton, Wis., on Tues- 
day evening, Jan. 9, 1951. 


Martin Downs, A. P. Adrian, H. C. Crandall, D. S. Helmick, 
T. C. Catlin, H. P. Dixon, and H, W. Rowe 


The speaker of the evening was Dan 8. Helmick, Consulting 
Engineer of the firm Helmick, Edeskuty and Lutz of Minne- 
apolis, who discussed “‘Power and Steam Generation.” 

H. C. Crandall, Chairman of the Section, introduced the 
speaker and pointed out that this topic was in line with the 
policy of the Section to cover as broad a field as possible in 
topics of interest to the membership of the group. He stated 
that while the number of people in the Section who are actually 
responsible for power in their respective organizations is 
small, still indirectly a larger number have a definite interest 
in the effect of efficient power production on over-all plant 
economies. 

Mr. Helmick is a graduate of the College of Engineering, 
University of Minnesota, 1915. His affiliations are as follows: 
Junior Engineer, U. 8. Dept. of Agriculture, 1915-1917; 
Captain, First Engineers AEF, 1917-1919; Assistant Engi- 
neer, St. Anthony Falls Water Power Co., Minneapolis, 1919- 


Product of our own apprentice train- 
ing system, Bill is really “at home” on 
a drill press, a lathe or on any of the 
other tools in our machine shop. 


Now, right where he learned his 
trade, Bill’s chief job is the maintenance 
of looms that weave fourdrinier wires. 


Repair, or replacement, of any part is for fine paper mills. 


One of the Men Behind Eastwood Wires 
William Miller, “At Home“ — Every Day 


his daily routine; and when a new loom 
is needed, he shares in its building. 


Like the other men and women be- 
hind Eastwood Wires, Bill knows his 
job thoroughly because he was “brought 
up” on it; he shares a pride of crafts- 
manship in helping to make fine wires 


1922; Consulting Engineer with the firm of Helmick and Lutz, 
Minneapolis, Minn. working on various hydro and steam 
power plants in the Middle West for paper mills, packing 
plants, private and municipal utilities, 1922 to date. 


Power and Steam Generation 
Dan S. Helmick 


Tue problem of power and steam generation in any 
industry that uses large quantities of steam for process is 
fundamentally simple as regards general principles but can be- 
come quite involved and intricate when the application of 
these principles has to be applied to a particular case. 

In other words, steam can be produced at any pressure and 
temperature with a wide variety of fuels, in boilers of various 
design with several types of firing equipment with a high de- 
gree of certainty of the efficiency and serviceability that will 
be obtained. The problem of establishing the characteristics 
of a steam generating unit to obtain the maximum economic 
and operating results is something else. 

Also, turbo-generators can be secured that will obtain known 
results for the various steam conditions under which they 
might have to operate. The matter of establishing the operat- 
ing conditions for them is therefore the fundamental problem. 

The primary premise to be established before any attempt 
is made to arrive at the required steam characteristics and 
generator sizes is an exact determination of the actual plant 
requirements of steam, power, and water. This may seem like 
a foolish statement to make but too many plants have been 
designed on inaccurate premises or assumptions with the sad 
result that the new plant could not do what was expected of it. 

It is amazing how few plants have even fundamental utility 
information in an accurate form. In general, accurate data on 
the following are required. 


1. Kalowatt-hour consumption and maximum electric demand 
for 24 hours a day, 365 days a year. 


2. Steam required, for plant purposes only, at the various 
necessary pressures and temperatures for 24 hours a day, 
365 days a year. 

3. The amount and quality of water required for plant pur- 
poses throughout the day and year. 

4, Production records of quantity and quality of the plant’s 


output throughout the day and year. 


After these data are accumulated someone, and this should 
be the individual or individuals responsible for future output 
and production, must establish the changes contemplated in 
production in order to incorporate the adjustment in utility 
requirements that may be necessary. Sometimes this is a 
simple matter but often it is a serious problem since manage- 
ment at times cannot provide the information on a definite 


basis. In many cases management has come up through the 
Dan §. “Hetutcx, Consulting Engineer, Helmick and Lutz, Minnea- 
polis, Minn. 
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production side of the business and thinks that steam, power, 
and water are more or less always available in the quantity 
and quality required. This assumption is seldom true but 
there have been several cases where the increase or change in 
production is well under way before someone awakens to the 
fact that the required utilities are not available. 

Most paper mills own or are tied in with hydroelectric 
power. Unfortunately the availability of hydro power 
varies widely from year to year and from month to month. 
In considering the power requirements of a plant, extreme 
caution should be used in assigning the amount of prime or 
base power available from hydro plants. 

Another intangible has been introduced in the problem of 
steam and power production by the recent antipollution law of 
the State of Wisconsin. This matter of pollution control is an 
involved one. Suffice it to say at this time that any decon- 
tamination procedure will necessitate additional power and 
may require or produce additional steam, all dependent on the 
system that may be adopted. 

Another item that must be considered in kraft mills is that 
of where liquor recovery boilers fit into the general picture. 
Some mills have installed recovery boilers of high efficiency 
and high pressure. Others unfortunately still have a multi- 
plicity of relatively low efficiency, low-pressure boilers that 
sooner or later will have to be replaced. 

After the basic facts are accumulated, changes in future 
production determined or guessed at, a realistic view made on 
hydro power if available, the changes that may be involved in 
antipollution equipment considered, and the matter of liquor 
recovery boilers settled, the real job starts, that is to make 
“heat balances” for the various combinations of power and 
steam demands that may have to be met. 

A “heat balance”’ in simple words is the determination of the 
maximum boiler pressure and temperature required to make 
the economical maximum of power from turbo-generators of 
the proper design and characteristics as a by-product of the 
plant’s demands for process steam. 

Theoretically, it is generally possible to establish an initial 
steam pressure and temperature that will produce the re- 
quired power at all times from the plant’s demand for steam. 
Practically, this is a dangerous and uneconomic thing to do be- 
cause a ratio of steam to power may exist at the time the heat 
balance is made to establish the initial steam conditions but 
this ratio may be wrong by the time that new boilers are 
actually installed. Further, the cost of installation of equip- 
ment above certain pressures and temperatures may increase 
the cost to such an extent that the fixed charges on the ad- 
ditional cost exceed the possible reduction in operating costs. 


In effect a steam turbine acts as a reducing valve and de- 
superheater between one pressure and some lower one and in 
the process produces power. The economy of this type of 
power production is what has brought about the adoption of 
the present use of high pressure and temperature steam pro- 
duction. 


For example, and the following figures are approximate only, 
if a 2000-kw. turbine takes steam at 600 pounds, 700° F. at the 
throttle and exhausts to a condenser at 2 inches Hg absolute, 
the B.t.u. used or “heat rate” per kilowatt generated at full 
load is 14,200 B.t.u. per kilowatt-hour or 15,000 at 1500 kw. 
On the other hand, this same turbine with the same initial 
steam pressure but exhausting at 125 pounds would consume 
about 3600 B.t.u. per kilowatt-hour at full load or 3700 B.t.u. 
per kilowatt-hour at 1500 kw. 

While these figures vary somewhat with different exhaust or 
extraction pressures, so long as the steam from the turbine 
does not contain moisture and within the size limitations 
generally used in industry, it is in general true that a kilowatt 
made on a by-product basis consumes only about 25% of the 
B.t.u. that a kilowatt made on a condensing basis does, and 
therefore, the fuel cost is in the same porportion. 

As another example, if a 5000-kw. turbo-generator, steam at 
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the throttle at 400 pounds, 750 degrees, operates at full load 
and 11/2 inches Hg condensing, 71.4% of the total heat input 
is lost in the condenser, 1.4% lost in unit, and only 27.1% 
converted to power. If this same unit were operated under 
the same conditions except that 50% of the throttle flow was 
extracted at 5 pounds, 37.2% of the heat input would be in the 
steam extracted to process, 37.0% wasted to the condenser, 
1.3% lost in the unit, and 24.5% converted to power. Again, 
if this same unit were operated at 5 pounds exhaust (no con- 
densing) 80.9% of the heat input would be in the steam ex- 
hausted to process, 1.0% lost in the unit, and 18.1% converted 
to power. The above data were taken from DeLaval Steam 
Turbine Co. Bulletin 4200-A. 

The combinations of extraction and exhaust or condensing 
characteristics of the modern steam turbine are almost infinite 
in their extent. For anyone that may be interested in pursuing 
this subject further a book entitled “Modern Turbines,’’ by 
Louis E. Newman of the General Electric Co., gives a por- 
trayal of turbine possibilities in fairly simple language and 
without too much in the way of complicated mathematics. 

Normal steam pressures in use in the paper industry vary 
from 5 to 175 pounds. Generally, superheat is a lability and 
in some cases cannot be tolerated. The pressure or pressures 
required in most mills are generally fairly well established. 
Whether a constant temperature is necessary must also be con- 
sidered because while turbine governors or control will main- 
tain a predetermined pressure of extracted or exhaust steam, 
the temperature of the steam will vary with changes in elec- 
trical load resulting from the shift in the amount or proportion 
of extracted or exhaust steam. It will thus be seen that in 
order to obtain steam without moisture at the lowest extrac- 
tion or exhaust pressure at full load, study must be given to 
the thermal efficiency of the unit under consideration as well 
as the initial steam pressure and temperature. 


After the heat balance figures are established and the eco- 
nomical initial steam pressure, temperature, and quantity de- 
termined, the matter of how to generate the steam must be 
worked out. There are a wide variety of reliable boiler de- 
signs available, the costs of which vary with the design. 
Probably the first thing to be established is the type of fuel 
available and therefore the equipment required to burn it. 
Some plants have coal, gas, and oil available at various times 
of the year, some have coal only. In this connection, with the 
cost of any fuel as high as it is today, and with the load factor 
in most mills as high as it is, no boiler unit should be con- 
sidered that doesn’t obtain 80% or better efficiency. 


Some of the boiler plants installed in the last few years are 
obtaining in excess of 85% average operating efficiency with- 
out expending any appreciable amounts for the various super 
refinements that are available. 


Tf all three fuels have to burned and quick changeover from 
one fuel to another is required together with maximum effi- 
ciency, a boier with pulverizers, combination burners, and air 
heater will prebably give the best results although the installa- 
tion cost per thousand pounds of steam will be higher than 
with other types of equipment. 


In general, today in most of the northern part of Minne- 
sota, Wisconsin, and northern Michigan coal is the most eco- 
nomical type of fuel, but what John L. Lewis will do tomorrow 
is anyone’s guess. Depending on the individual mill location, 
coal is generally eastern coal from the docks or rail coal from 
the midwest fields in Illinois, Indiana, or western Kentucky. 
The matter of burning the good grades of eastern coal is rela- 
tively simple, with pulverizers, underfeed or spreader stokers 
able to do an efficient job without too much maintenance ex- 
pense. 


However, to burn some of the midwest coals, if you can eall 
it coal, is not so simple. Pulverizers of the ball or roller type 
give more consistent fineness, which means more consistent 
efficiency, with less maintenance. Underfeed stokers, even 
with clinker grinders and water-cooled tuyéres haven’t proved 
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very satisfactory. In recent years a number of spreader 
stoker installations, with stationary or moving grates, have 
been installed with satisfactory results. 

With all of these types, consideration must be given to 
proper furnace design and water walls, and in particular the 
liberation per cubic foot of furnace shouldn’t be too high or 
there will be trouble when a particularly poor grade of coal has 
to be burned. 

To obtain the high efficiencies that are necessary today, heat 
recovery equipment is necessary. Air heaters seem to work in 
better with pulverizers, and economizers better with stokers. 
Care must be taken in sizing this equipment so that on holi- 
days and week ends, the final exit gas temperature does not 
reach the dew point. If it does severe corrosion and fouling 
may occur. 

Pulverizers and spreader stoker installations possess fly 
ash problems. In any installation, other than out in the wide 
open spaces, it is general practice to install fly ash eliminators 
to avoid nuisance lawsuits and conform with smoke ordi- 
nances. 

With spreader stokers, particular study must be given 
to obtain the furnace turbulence necessary for complete com- 
bustion with high CO:, the details of cinder returns, and the 
matter of external erosion of boiler and economizer tubes from 
fly ash. 

A modern boiler unit with air heaters and/or economizers 
and fly ash eliminator has such a high draft loss that an in- 
duced draft fan becomes necessary. While it costs more it is 
generally good policy to put dual drive on induced and forced 
draft fans. This is particularly desirable if the boiler is a base 
load unit and the failure of one drive would shut down not only 
the boiler but possibly also a turbo-generator or the mill. In 
addition the ability to shift from motor to turbine drive or vice 
versa is at times very advantageous in adjusting the plant 
heat balance. 

It may appear to be a foolish statement to make but many 
power plants are not what they should or could be due to in- 
sufficient study and improper arrangement of the necessary 
auxiliaries and the way they are piped up. Too often these 
items are bought on a price basis when they should be bought 
on the basis of obtaining equipment with maximum reliability 
and minimum maintenance. 

Proper boiler feed pumps are of primary importance. Pres- 
ent practice is to use centrifugal pumps but care must be taken 
in deciding on the metal in the pumps so that it will stand up 
with the pH that exists in the feedwater. There should be 
sufficient pumps to handle the maximum boiler load with one 
spare. If possible, it is advisable to have at least’ one motor 
and one turbine-driven pump. 

A proper discussion of feedwater treatment could be the 
subject of an article of indefinite length. Feedwater treat- 
ment and deaeration are prime requisites for satisfactory boiler 
operation and minimum maintenance. Most emphatically 
feed treatment becomes of paramount importance when 
higher boiler pressures are used. 

Treatment should be considered on the basis of the amount 
of make-up required and the chemical analysis, including 
color and tannin. Any water can be treated so that it is 
suitable but the equipment to do it should be decided on only 
after consultation with some reputable firm of water treat- 
ment chemists, preferably one that does not also sell chemicals 
or equipment. 

A deaerating heater that will remove the oxygen down to at 
least 0.03 cc. per liter combined with a storage section to give 
adequate reserve feedwater supply is a basic essential. It 
should heat the feedwater to at least 212°F. but higher tem- 
peratures are advantageous, particularly if the boiler has an 
economizer. 

A complete system of steam and feedwater metering and 
combustion control is another essential. There are several 
good makes available and only the best should be purchased 
because with the present cost of fuel the best is none too good. 
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A metering system is also required if cost and distribution 
figures are to be obtained that are anything but a guess. 

Coal and ash handling are a pain in the neck in anybody’s 
language. One of the principal problems that occurs is how to 
unload car coal that has frozen solid in transit. There are 
several makes of vibrators on the market but none of them 
seems to give 100% results. The matter of handling coal from 
the track hopper to the bunker can be handled in several ways 
depending on conditions. In recent years it has become 
pretty standard practice to make the bunker dust tight and to 
use a dust-tight system, including coal scales, from the bunker 
to the boilers. Another item that should receive attention in 
order to get proper feeding and/or distribution in the coal 
burning equipment is the fact that all coal should be sized 
down to a minimum size, say */,inch. Ring type crushers do 
a good job on this with minimum maintenance on even the 
poor grades of midwestern coal. Another matter that should 
not be forgotten, particularly with spreader stokers, is that 
coal should be gotten to the stoker with a minimum segrega- 
tion of large and fine particles. 

Ashes can be handled wet or dry depending on how they are 
to be disposed of. If the boiler room is to be kept clean, as it 
can be, a totally enclosed and dust-tight system of handling 
and storage should be considered. 

Unfortunately, when new boilers or equipment are to be in- 
stalled these quite often must be placed in present buildings 
which makes it difficult at times to get anything but a “shoe- 
horn” job. If possible, new equipment of this nature should be 
placed in new buildings that make it possible to get proper 
elbow room, which in turn insures better and cheaper main- 
tenance with less grousing from the maintenance men. 

The question of the type of exterior may have many 
answers which from a practical angle vary with the climate. 
There are available many types of concrete, steel, and asbestos 
panels, with and without insulation but, everything con- 
sidered, for permanence and minimum maintenance in this 
northern climate it is pretty hard to beat standard brick and 
tile construction. 

The exterior architecture of the building varies with the in- 
dividual case, the public utilities generally being the most will- 
ing to spend money for architectural effects. That looks do 
not pay dividends is a pretty good rule to remember. With 
the cost of maintenance labor at what it is today it is often 
better judgment to use second-quality salt glazed tile on the 
inside and common brick on the outside than to use face brick 
on the outside and common brick on the inside. 

The electric load in all mills has increased year after year. 
How many mills have revamped their distribution system, 
substations, load centers, and switchgear to safely handle 
present loads? From observations in many places, if there is 
anything to the figures given by the switchgear specialists on 
interrupting capacity of breakers, one wonders why there 
haven’t been more fires and service interruptions. 

In considering a new power plant it is also a good idea to 
check the present electric distribution system and substations 
and five to one they will be found inadequate. 

In considering new generator voltages, 2400 is the minimum. 
In many cases 4160, 6600, or 13,200 volts has been adopted 
with distribution at generator voltage to strategically placed 
load centers in the mill. With a plot plan of the mill it is 
possible to locate the various points of electric demand and 
then determine the location for new load centers of an eco- 
nomical size. This may require new secondary wiring to many 
motors but a large portion of the secondary wiring in many 
mills should have new wiring to insure more reliable service. 

Modern design in switchgear is metal clad with air circuit 
breakers being used instead of oil circuit breakers. Control 
panels can be built separate and away from the gear proper 
which sometimes helps if space and floor limitations prove to 
be a problem. 

Too often the engineer responsible for the design and con- 
struction of a power plant gets so wound up in the detail en- 
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gineering aspects of the job that he forgets the one primary 
consideration that should be kept in mind, specifically, who 
are the men who are going to run and maintain the equip- 
ment? In many industrial plants management thinks of the 
power plant as a necessary evil and are at times reluctant to 
pay for an adequate number and caliber of men to properly 
operate and maintain the plant. With this in mind, equip- 
ment should not be too intricate or involved-and beyond the 
capabilities of the men to run and maintain it. 

If the boiler room is to be kept shipshape, some attempt 
must be made to get away from the dark holes of the past and 
provide light, air, proper wash and locker rooms, etc., so that 
the operators will develop a sense of pride in the appearance of 
the plant and themselves. 

Maintenance problems and time are materially reduced if 
proper advance thought is given to such small items as a man- 
hole in each end of a boiler drum, adequate platforms and 
walkways, and enough room to do the job without standing on 
your head or hanging by your heels. 

Thirty years ago boiler room operators had to have more 
brawn than brain, they worked 12 hours a day, handled coal 
in and ashes out by hand with the result that they developed 
callouses on their hands. Today, things are better for the 
men and properly so. The eight-hour day, mechanical means 
for handling coal and ashes, automatic combustion and feed- 
water control have changed things so that the average present- 
day operator is more liable to have callouses on his rear end 
than on his hands. In fact in some plants they have so little to 
do that they won’t even see to it that bearings are getting the 
proper amount of cooling water, that firing equipment is ad- 
justed with a change in coal size or grade, ete. Also things go 
wrong so seldom with present-day equipment and controls 
that are properly maintained that when they do the operator 
tends to lose his head for lack of knowledge of how to remedy 
the situation. 

All of this leads to the fact that no piece of equipment is any 
better than the man who operates it. Too much care cannot 
be given to the selection of a chief engineer who not only 
knows the answers himself but has the patience and ability to 
select and properly train his subordinates. 

All of the above attempts to touch the high spots of an in- 
telligent study of the facts and equipment pertinent to a 
modern steam and power generating plant. . After they are 
assembled, the facts should be available which enable one to 
come to a conclusion as to whether it is advisable to self 
generate all power and steam, produce a portion of the power 
requirements, and purchase the remainder or purchase all 
power requirements. 


The proper answer cannot be determined without a knowl- 
edge of what stand the local utility will take. Years ago the 
utility engineers tried to prove that the production of power by 
an industry on a by-product basis was not a practical or 
economical thing to do. Very few of them take this position 
any more—there are too many industries that have done it 
with success. If both the industry and utility are broad- 
minded enough to consider each case on a basis of fundamental 
facts and economics the answer in most cases is for the industry 
to install the necessary plant to make all the power it can as a 
by-product of its own steam demands and for the utility to 
supply a certain basic minimum demand and kilowatts that 
the industry would have to make on a condensing basis. 
This requires parallel operation between the two industries 
which is a thing some utilities object to. This relationship is 
generally easier to accomplish where the utility is not too 
large and the local manager is not too far removed from the 
top brass that make the ultimate decision. 

In conclusion, there are certain basic facts to be con- 
stantly remembered when any industry that uses process 
steam contemplates investing money in new steam and 
power generating equipment, with or without any connection 
with the local public utility company. 
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1. Plants on their own are less liable to shut down, particu- 
larly in the summer, than those connected to a utility trans- 
mission line. Shutdowns in such industries as paper are ex- 
pensive. 

2. A modern industrial boiler plant with a high load factor 
will produce steam as cheaply as a utility plant with the 
possible exception of the large, high-pressure, high-temperature, 
central stations that operate on base load. 


Robert F. Reed, Freeling M. Truesdale, and H. C. Crandall 


3. If the industry fuel or recovery boilers are old and/or in- 
efficient, and with the present cost of fuel, it will sooner or later 
be necessary to replace them. When this becomes advisable 
the difference in cost between a 250-pound unit and a high- 
pressure one will not be as much as might at first be expected. 


4, A kilowatt made as a by-product of process steam de- 
mands will have a purchased fuel cost of only about 25% of one 
made on a condensing basis, whether by the industry itself or 
others. 


5. For every kilowatt used someone must spend a certain 
amount of money for equipment on which fixed charges and a 
profit must be earned. If an industry is faced with the neces- 
sity of installing new boilers to take care of its own steam de- 
mands the additional or incremental cost of high-pressure 
boilers plus electric generating equipment is usually much less 
than when the total cost must be charged against each kilo- 
watt. 


April 10 Meeting 


An afternoon and evening meeting was held at Wausau, 
Wis., on April 10, 1951, to discuss “Printing” and com- 
memorate the Twentieth Anniversary of the founding of the 
Lake States Section of TAPPI. 


The schedule of the meeting included a visit to the new 
carton plant of the Marathon Corp. at 1:30 p.m. O. O. Egge- 
brecht, Superintendent, had a number of guides who took the 
visitors through in small groups. 


At 3:15 p.m. a “Symposium on Printing” was held at the 
Wausau Club with Freeling Truesdale of Nekoosa-Edwards 
Paper Co. speaking on “Printing Paper End Use Specifica- 
tions” and Robert F. Reed, Research Consultant of the 
Lithographic Technical Foundation, speaking on “Paper for 
Offset Lithography.”’ 

A social hour was held from 5:30 to 6:30 after which dinner 
was served. The evening speakers were Rev. G. K. Hill, First 
Chairman of the Section, who spoke on “The Early Days of 
Lake States TAPPI,” and Allen Abrams, Vice-President of the 
Marathon Corp. and a former President of National TAPPI, 
who spoke on “The Years Ahead.” 


The program and meeting were very successful and were 
attended by approximately 160 members. 
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The Years Ahead 
Allen Abrams 


The old time prophet has been replaced pretty much by the 
modern pollster. This fellow can tell you with accuracy just 
what is going to happen—except of course when Truman runs 
for President! Maybe the best way is to predict only what 
will take place when you are gone; then your mistakes will be 
buried after you. 


Before we try to look ahead it would be a good idea to see 
where we have been. So turn back to the very beginning, that 
utterly incomprehensible 
period when there was noth- 
ing—only a void. Yet some- 
how out of that nothingness 
an Infinite Power created 
energy and the atom. It was 
a miracle the like of which 
has never happened since. 

Geologists estimate that 
our earth was born two billion 
years ago. But since neither 
you nor I can comprehend 
that, let us compress these 
two billion years into what 
we will call one earth year. 
Then, as in reading a book, 
skip a lot of the first portions 
until we come to early Decem- 
ber of our earth year. At 
that time there appeared on our planet a creature which 
persisted until the last day of December and yet which disap- 
peared before man ever saw it. The dinosaur was fantastic 
because it came in so many sizes and shapes; the largest 
being which ever roamed the globe, it was up to 80 feet long 
and weighed as much as a loaded boxcar. The dinosaur was 
amazing for it had a brain only the size of a kitten’s, encased 
in 10 inches of solid bone, yet, by some circumstance the 
animal] endured for 140,000,000 years. 


Allen Abrams 


Come now to civilized man who appeared on the earth just 
3 minutes ago; then go further, for you and I are concerned al- 
most entirely with the last 5 seconds of this earth year. We 
single out that period because these 5 seconds have yielded the 
principal discoveries and inventions of all time. In this era 
came pioneers who were interested in the world about them— 
scientific men who assembled and related this information. 
There was Newton and the law of gravity showing how the 
world is held together; Galileo and his telescope to study 
celestial bodies; Hertz and the electromagnetic waves pene- 
trating space; Dalton and the atomic theory; Mendeleev 
and his periodic table of the elements; Einstein and his theory 
of relating energy and mass. These and countless other 
scientists were the early explorers into the unknown. 

Move on in these last 5 seconds of our earth year and note 
the developments coming out of these early theories and dis- 
coveries—more than 500 important inventions, and inci- 
dentally not a single one from Russia! Here was Whitney and 
the cotton gin to produce more cloth; Howe and the sewing 
machine to make more garments; McCormick and the reaper 
to increase our food supply; Fulton’s steamboat, Westing- 
house’s airbrake and the Wright Brothers’ airplane to speed 
our transport; Morse and Bell and De Forest to make com- 
munication easy. 

Study that long list and note how many of these inventions 
have come in this very last !/2 second of our earth year—that 
infinitesimal period of history since 1900, in which all of us 
have lived. See how completely these developments have 
altered life here and throughout the world, transforming it 
from an easygoing, comfortable, independent existence to the 
rushing, nervous, interdependent life of today. In our time 
we have seen a revolution of things, to produce our boasted 
high standard of living—more automobiles, refrigerators, 
washing machines, radios, electric blankets, antibiotics, 
cigarettes, and gadgets than could never have been imagined. 

Who started all of this? Was it the teacher—the preacher— 
the sociologist—the farmer—the laborer—the merchant—the 
banker—the businessman? No—they helped it along but, as 
the lawyers say, they were only accessories during and after 
the fact. Who then was responsible? It was that curious 
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person who persisted in knowing how the world was made up 
so that he could take it apart and put it together better. It 
was you and I and every other fellow who looks down a micro- 
scope or peers into a test tube or counts electrons. 

Yes, for better or worse, we scientists and near scientists are 
the people who started this revolution and who keep it going. 
We can point with pride to the great benefits coming from our 
efforts. We can shrug off lightly the evils and protest that it 
is the sociologist and the politician who are responsible that 
the automobile is used for highway robbery, the telephone to 
transmit gambling bets, the motion picture to demoralize our 
young, and atomic fission to blow people to bits. But isn’t it 
reasonable that the very people who brought these things into 
being should assume some responsibility for their future con- 
duct? Let the father beget a child and turn him loose into 
society without restraint and you have lawlessness. Let the 
scientist create, without regulation of his brain child, and you 
have anarchy. 
~ Have you been shocked and angered by the revelations of 
the Kefauver investigations—the syndicates of vice with their 
big-time gamblers, pimps, thieves, trigger men, and peddlers 
of dope? Do you view with alarm the gambler bribing fine 
young college athletes to turn traitor to their own schools? 

Follow the Fulbright examination of just one Government 
bureau with its trail of bribery, corruption, and sale of official 
favors for money. Here is intrigue that leads even to the 
White House, yet the President proclaims that all these are 
honorable men. If all this doesn’t make your blood boil then 
you need an injection of red corpuscles! 

Have we been disturbed over the creeping socialism which 
has infiltrated our country, plunged us into debt, and placed 
power in the hands of men who are wrecking our country? 
Are we frightened at communism and its penetration into 
high Government offices and departments? Are we alarmed 
over the fact that Hiss and Coplon and Rosenberg and a host 
of other traitors have plundered our innermost secrets and 
peddled them to our enemies? And does it ever come to our 
minds that the decline and fall of great civilizations have come 
from within and not through an outside enemy; that our own 
beloved country can go the same way? 

Well, if we are really alarmed what are we going to do about 
it? I propose that we begin seriously and conscientiously to 
act as citizens. If our country is to survive it can be saved 
only by you and me. Jf our country ts to survive it can be saved 
only by you and me. Who better is fitted by aptitude and 
ability than the man trained to analyze problems and to work 
out their solution? Yes I know that each of us wants to work 
vocally from the easy chair on the national and the inter- 
national problems. But the real solution of the troubles of the 
world lies right here in our own community. The Main Street 
of America is the most important thoroughfare in the world. 
Let men of intelligence and ability like you take their places 
on Main Street—as aldermen, on the Community Chest, as 
members of the School Board and in the councils of the 
church. 

You will find work to do, plenty of it and now. It should 
disturb you to learn that only half as may people in propor- 
tion vote in our country as in Italy or France. You will be 
ashamed to find that just one out of every five voters took the 
trouble to visit the polling places two weeks ago. And yet our 
G.I. boys are suffering and giving their lives to preserve our 
sacred right to cast this little piece of paper—the most im- 
portant in the world. 

Listen to the words of a boy who can say it much better 
than I can. He was a paraplegic who died recently after 4 
years of suffering in a Veterans’ Hospital. ‘I have come back 
from death to a world that I no longer care for. I, who have 
engaged in the great struggle to save the world from tyranny, 
and having seen my comrades die for this cause, can now find 
no peace in the world or in my own country. ... All the 
troubles of the world originate in the common man. The 
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selfish and greedy ways of nations are merely the ways of each 
individual man multiplied a hundredfold. When the morals 
of the common man drop, so do the morals of the nation and 
of the world.... If man wishes peace again, he must return to 
the great Commandment, ‘Love thy neighbor as thyself.’ ” 

Sometimes I wonder whether this thing we call democracy is ~ 
right, whether you and I are just too dumb to understand. If 
this kind of government is as good as we claim, then we ought 
to be the greatest salesmen in the world, for we have the finest 
product to sell. We ought to get out and tell the people in 
schools and offices and stores and factories that no other sys- 
tem offers the same opportunities and that no other plan 
ever devised protects so well the freedom and dignity of man. 
We can stop every “ism” in the world cold if we have a mind to 
do it. 

Sit down tomorrow and write to your President, Senators, 
Representatives, to the Chairmen of these Investigating Com- 
mittees; tell them just what you think about the state of 
affairs. Support them when they are right; criticize when 
they are wrong. Write again and again for these personal 
letters from the home folk determine their actions. 

Of one thing we may be certain—that this country of ours 
must have a rebirth and a resurgence of spirit if we are to sur- 
vive. Man with his fertile brain has unlocked the last great 
secret of the universe. Now in his own hands he holds the 
power over life and death. Which shall it be? Will we do 
better than the dinosaur? Have we a great enough stake in 
America that we too will pledge our lives, our honor and our 
fortunes to defend her? Shall we be creators of ideals as well 
as ideas? You and I will make that decision. Tell me what 
you will do and I will prophesy the years ahead. 


Offset Lithography 


Dr. Reed stressed the need for the paper manufacturer to 
know more about the problems of the lithographer and for the 
lithographer to know more about the problems of papermak- 
ing. He stated that the offset process was born in 1906, that in 
1930 gross sales were $75,000,000, and in 1950 $600,000,000. 
Paper consumption has grown in proportion to this dollar 
volume. 

The offset press was the basis for the mushroom growth of 
lithography since 1915. While a very smooth paper was re- 
quired in letterpress work in order to obtain uniform printing, 
in offset lithography, by means of the rubber transfer blanket, 
quality halftone printing could be accomplished on rougher 
paper. 

Five types of plates were discussed: (1) original, where a 
greasy image is drawn on the plate, (2) hand transfer, (3) 
photographic, (4) deep etch, and (5) bimetallic. These plates 
were described and advantages and disadvantages of each 
were indicated. It was explained that while up to 250,000 
impressions could be obtained on a zine plate, up to 1,000,000 
impressions may be obtained on the bimetallic. This latter 
plate, being the most recently developed, was described with 
reference to the technical theory which is responsible for its 
adaptation to the lithographic process. 


The advantages of offset lithography were indicated as: 
(1) less ink used, (2) less pressure, (3) less offset, (4) little 
make-ready time, (5) less plate cost, (6) more printing speed, 
and (7) versatility in that a less critical range of paper finishes 
may be employed. 

Special inks must be used, and the vehicle in the emulsion 
must be stable since an oil-in-water emulsion would otherwise 
occur. Thereafter, Dr. Reed described types of inks employed 
covering also the new resin inks and heat-sealing inks. 


Paper requirements were next explained. The speed of 
printing has much to do with these requirements, but gen- 
erally the specifications should be analyzed from two points: 
(1) how they affect the operation of the press and (2) how they 
affect the quality of the printed sheet. In all cases the paper 
must be flat and tothisend moisture content is very important. 
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Moreover hysteresis should be recognized in that it is easier 
to condition to a specified equilibrium moisture content from a 
high initial value than from a lower one. Moisture transfer to 
the sheet from the press was explained. 

Lint is very troublesome in printing and can be checked by a 
subjective test if one knows how to look for it. Too much filler 
improperly anchored in uncoated sheets is not good since it 
transfers in the printing operation. 

The influence of pH of the paper on the drying of inks was 
discussed. A high pH insures better drying, a low pH longer 
drying. In uncoated sheets a pH of 5 or higher is desirable. 
In a coated sheet the pH may be controlled by use of calcium 
carbonate. 

Better testing procedures for ink receptivity of paper and 
“pick” of paper surface should be developed. At present the 
only way to determine ink receptivity of paper is to run it on 
the press. The wax pick test is found wanting because, among 
other things, the test area is very small. Development of a 
test to cover larger areas would be helpful. 


Printing Paper End-Use Specifications 
Freeling M. Truesdale 


Ir wou.p be difficult to find three industries more 
closely interrelated than printing, ink, and paper. It is rare to 
find a process where one is used and not the other two in some 
form. 

Specifications for printing paper in general is too broad a 
subject to discuss because no one can rightfully say what is 
and what is not a printing paper. Twenty years ago there 
existed a rather sharp line of demarcation between such 
general grades of paper as Newsprint, Book, Writing, and 
Wrapping. About any paper to be printed was considered as 
a fine paper and any not to be printed was in the coarse paper 
group. 

Technological advances in the fields of printing, packaging, 
and papermaking have changed this pattern of thinking so 
today let us confine our discussion to so-called fine papers such 
as bonds, ledgers, mimeograph, etc., mainly printed by Litho- 
graphic, Letterpress, or Rotogravure. 

Considering only these three main printing processes one 
can select quite a range of paper for any one process and ob- 
tain a desired result provided art work, plates, ink, etc., have 
been properly prepared and balanced with the paper stock 
selected. Here is where it pays to follow an old slogan, ‘“Con- 
sult your printer before approving a layout.”’ Such planning, 
as a rule, results in money saved and a more satisfied end 
user. 

The word quality should be defined and at first thought one 
will say, “I know the definition.” Not quite so simple when 
you begin to think about the simple word used and heard 
daily. “Quality”? has been defined many ways and Webster 
says it is an essential property, a distinguishing element or 
characteristic, Facetiously, someone said quality is any 
property that a customer wants or thinks he wants. True, 
many times, but such an evaluation of quality will be of little 
aid to successful printing or end use. Our problem is what and 
how to set specifications that will make these properties of 
quality valuable and indispensable. 

Uniformity of any one quality is probably of more im- 
portance than the average level of that quality. For exam- 
ple, in finish or color, the important factor is to keep the 
quality level uniform. Often the customer is not concerned 
with an exact shade of color but does object, and rightfully so, 
if there is a noticeable color change in a run of letterheads or 
any other type of printing. 

Qualities such as smoothness, bulk, gloss, mullen, tensile, 
etc., can be measured and expressed numerically to some de- 
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gree and we would think that all that might be necessary 
would be for the printer to say “I want a paper with these 
qualities.” From a paper manufacturer’s standpoint this re- 
quest might be impossible or would result in paper that would 
be far too costly to produce. In this connection it has been 
aptly stated, “Perfection is impossible to attain and costly to 
approach.” 

A student of fine papermaking said quality consists of at- 
tributes determined by use requirements such as printability, 
creasability, writability, etc. These use requirements are 
influenced or mentally measured by aesthetic values such as 
color, formation, cleanliness, appearance, etc. From a paper- 
making standpoint these aesthetic values are the results of 
experience and judgment but cannot be well expressed numer- 
ically. Then we have test values which may be specifications 
that play an important part in end-use requirements such as 
physical, optical, chemical, electrical, and dimensional. 
Such test values can be measured and expressed in terms of 
numerical values accepted and understood by both the paper 
manufacturer and end user. 

So far we have agreed on what type of printing and paper 
we are to discuss. We have explored ways and means of 
expressing quality which should control the specifications. 
The problem confronting the printer is “How will the paper 
perform,” and in too many cases, due to a lack of proper 
investigation on the part of the printing salesman or the paper 
salesman, the printer has only part of his answer even if the 
paper goes through the press satisfactorily because he has not 
been informed as to the end-use requirement. Press perform- 
ance is only part of the story because it has been said aptly 
that a product is not sold until in the consumer’s hands and 
used. Thus, to complete our triangle of consumer, printer, 
and paper manufacturer, sometimes referred to as the graphic 
arts triangle, we must first know the end-use requirements and 
only through accurate knowledge of such end-use data can we 
hope to write specifications that will result in the manufactur- 
ing of a paper properly suited for printing and the end-use 
requirement. 

We know that too many times exacting records are kept 
and later statistically analyzed with no thought in mind of 
what the end-use requirements of the paper might be. How 
much more would be accomplished if the problem was ap- 
proached from the end-use requirement and the technician’s 
time was spent in running opacity rather than mullen if the 
success of the sheet depended on show-through. 


Some time ago we investigated a complaint that involved a 
buff ledger paper and as the complaint was received at the 
mill it read poor color match between rolls. Reviewing the 
out-turn samples from the run indicated that the run was a 
good commercial match for our buff ledger color standard. 
We requested samples from each roll delivered and when com- 
pared to our standard we felt a commercial color match had 
been maintained. 


We decided to visit the end-user’s plant and try to find out 
why he felt we had made such an unsatisfactory delivery. 
After a few minutes in the customer’s plant we had the an- 
swer. His end use was to glue the paper to wood veneer 
which varied in color from almost cream white in the sapwood 
to dark brown in the heartwood, and so the termed color 
variation turned out to be show-through. We set minimum 
opacity specification which had never been considered prior 
to this time and the problem was solved. 

It seems to me that the important thing is to know what 
quality controls the end use, whether it be physical and 
measurable or an aesthetic value, dependent on someone’s 
skill. 

Uniform surface conditions are recognized as essential to 
the printer for proper make-ready and ink selection, by many 
consumers for proper end use and, if not necessary, desirable 
to the paper manufacturer. Even with such recognized major 
importances dependent on tests for smoothness and wax pick 
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we recognize that such tests as run and expressed today are 
quite inadequate as both tests are relatively slow, thus few 
can be made on a run of paper, but of greater importance we 
can evaluate only !/2-inch-square pieces of paper whereas in 
many cases the printing press will apply a like test to every 
square inch of paper from a 50,000-pound delivery. 

On the average job our present method of testing with all 
known limitations seems to be quite satisfactory. About the 
time we have become complacent and proud of our endeavors 
we find that a 10 wax test is unsatisfactory but a 12 will just 
get by. At such times we realize that new research develop- 
ment work which will measure surface tack on a full 81/2 X 11 
sheet is of utmost importance. 

By the same line of reasoning we realize the possibilities of 
better controlled smoothness within a range of less than 50 
seconds due to technological advance of weight control by use 
of beta ray. How could we expect to have uniform smooth- 
ness on wider paper machines running at speeds of 1500 to 
2000 f.p.m. until we have some revolutionary changes in meth- 
ods of testing and control. 

I am confident that in certain end-use requirements it is 
recognized by the user that under present papermaking prac- 
tices and with available equipment it is impractical to expect 
to obtain paper for example that will be uniform enough in 
thickness across 100-inch machine to produce satisfactory 
end-use results. One large publication printer recognized 
just this problem some time ago and at first considered the 
testing of every roll of paper. Naturally, such a testing pro- 
gram was not practical but by making a study of tests and 
working with one paper mill they came to the conclusion that 
in order to overcome this variable they would have all front 
rolls identified and likewise the center and back rolls. The 
rolls from front, center, and back were kept separated in their 
warehouse and so sent to the presses with the end result that 
they have materially improved their over-all printing quality 
and reduced costs. 

There are cases where no specific specification or quality can 
be set to take care of the desired end result. By the end user 
and the papermaker working together and knowing one an- 
other’s problems as well as physical limitations it is often pos- 
sible to work out a satisfactory type of paper. 

Let us review the case history of several thousand pounds of 
unusable Ammonia Leak Test Paper because the end user and 
the manufacturer were not together on end-use requirements. 

The original order placed by the purchasing department 
of a nationally known refrigerator manufacturer was with the 
local paper agent, who in turn placed the order with a con- 
verter. All this sounds very complicated and a roundabout 
way to do business but such is not too uncommon where a 
converted item is required. 

Our converter friend had bought paper from us for many 
years and also several grades but never this grade. The order 
as placed called for creped wet strength, bleached toweling. 
Nothing unusual about such a grade, however, this order 
specified no wet strength chemical to be used. As prime 
manufacturers we did not question the order because the con- 
verter often bought bleached creped toweling, some with and 
some without wet strength. 

Actually this paper was cut in strips about 11/, inches wide 
by 4 inches long banded into bundles containing approxi- 
mately 100 sheets, then dipped in a 1% alcoholic solution of 
phenolpthalein, the excess solution pressed out in a 10-ton 
hydraulic press, dried at room temperature for 24 hours and 
then at 100°F. for 72 hours. 


Quite a converting process and also remember the long chain 
of command in placing the order. When informed that the 
paper reacted rather slowly when exposed to ammonia fumes 
we were at a loss to appreciate the story. 


Had we known the end-use requirement we would have 
used no alum in the formulation, neither would we have used a 
blue dye which resulted in a bleeding problem but would have 
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supplied a neutral sheet for fast phenolpthalein reaction and a 
natural color for no bleeding. } 

Who should be charged with this error? We believe the 
refrigerator manufacturer should have had specifications for a 
technical paper. We also believe the paper agent and the. 
converter should have asked a few end-use questions which, no. | 
doubt, would have prompted us to realize this was not Just 
regular bleached toweling less wet strength. 

This case history proves that all must work together and 
know the end use. In the case just discussed I think we will 
all agree that the conventional test applied to paper would 
have been of little value. 

In closing we should touch on curl and dimensional sta- 
bility of paper under varying relative humidity conditions. 
Papers such as glassine and parchment have the fibers very 
closely packed or to be exact, gelatinized, and when the paper 
is formed, become practically a solid mass without air spaces. 
When such papers pick up moisture, the expansion of the sheet 
is very great in comparison to a loosely formed paper such as 
tissue. 

Some place in between we find mimeograph and bond. All 
of these papers can be printed by offset but more trouble can 
be expected on the glassine type than on a bond type of paper. 

On a bond or mimeograph it is possible to somewhat over- 
come any surface softness disadvantage by surface sizing the 
sheet with starch or glue. Thus, it is possible to produce 
nearly an ideal offset paper with a loosely formed and maxi- 
mum air space between the fibers in the center of the sheet but 
with the surface plated so to speak, to receive the ink. Such 
a paper should have less tendency to expand or contract under 
changing humidity conditions than a uniformly densely formed 
sheet. 

Dimensional change plays an important part in register 
form printing where a controlled punch form job is being run. 
In such a case all copies must be in perfect register after print- 
ing and collating because they are guided through the tabulat- 
ing machine by a series of pins. 

This particular problem is of major importance today as ~ 
many government forms are being run on such tabulating 
equipment. Often the forms are printed in a relative low 
average relative humidity area and then distributed to several 
centers with varying humidity conditions. The question has 
often been raised “has tabulating equipment advanced faster 
and to a finer degree of precision than can be expected of 
paper which is subject to reactions governed by basic laws of 
nature.” 

Dimensional stability of a sheet will, no doubt, continue to 
be one of the major topics of discussion and worry for both the 
printer and the paper manufacturer. A great deal of re- 
search has been expended to date in an effort to minimize this 
reaction because every one is agreed that the basic reaction 
is as fundamental as nature. 


We would continue for hours looking over cases and review- 
ing case histories, where a paper with improper quality was 
selected. 

So, in closing let me again emphasize—know the end-use 
requirements of the paper and then test for the quality and 
build for the quality that is essential to the end use. If such a 
sheet is printed other qualities will, in most cases, be satisfac- 
tory. 

We as technical men have a real opportunity to be of service 
by helping our sales forces find the end-use requirement and 
then demonstrate to them how it is possible to build a sheet 
that will meet such a requirement. Let’s make and sell paper 
on performance basis rather than fast talk about brightness or 
whiteness, which most paper users think are one and the same 
thing, and even after a comprehensive discussion of the sub- 
ject would not be able to distinguish between a bright or a 
white sheet. Most people do know what they expect of the 
end use and it is up to us to satisfy such a requirement. 

We have started a program at Nepco where a study is made 
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of papers that perform as well as those that do not perform. 
We are trying to anticipate end-use performance and eliminate 
specifications that are useless. We believe the program is 
paying dividends and will be better able to evaluate the same 
when the paper market again returns to normal conditions. 


May 15 Meeting 


The Lake States Section met at the Butte des Morts Golf 
Club, Appleton, Wis., on Tuesday, May 15. About 150 
attended. Henry C. Crandall of the Mosinee Paper Mills, 
Mosinee, Wis., presided as Chairman. 

R. G. Macdonald, Secretary-Treasurer of TAPPI, attended 
and briefly discussed some of the current activities and as- 
sisted in introducing the speaker of the evening Albert 
E. Bachmann, Vice-President of the Missisquoi Corp., and 
former President of TAPPI. 

Herbert W. Rowe, Secretary of the Section, reported on the 
results of the mail ballot for the election of officers. The 
following officers were elected: 


Chairman: Alan P. Adrian, Neenah Paper Co., Neenah, Wis. 

Vice-Chairman: Herbert W. Rowe, Nekoosa-Edwards Paper 
Co., Port Edwards, Wis. 

Secretary: Robert J. Seidl, Forest Products Laboratory, 
Madison, Wis. 

Treasurer: L. A. Moss, Whiting-Plover Paper Co., Stevens 
Point, Wis. 

Executive Committee: 
J. Richter Salvesen, Marathon Corp., Rothschild, Wis. 
Sidney D. Wells, Institute of Paper Chemistry, Appleton, 


Wis. 
Clyde R. Faulkender, Hoberg Paper Mills, Green Bay, Wis. 


Albert E. Bachmann gave an interesting talk on. ‘‘Applica- 
tions of Engineering Thinking.”” Mr. Bachmann said, in part: 

“Tn the more practical phases of business affairs it is often 
necessary to deal with inexact sciences, to which the more 
rigorous scientific type of thinking is not wholly applicable 
because of inherent limitations of consequences, time, and 
dealing with less precise materials. This calls for considera- 
tion of the effectiveness of using for action various additional 
thinking instruments, aside from rigorous logic and induction, 
such as intuition, semantics, the continuum, voluntarist logic, 
analogy, and more extensive use of classification. To these, 
inclusive of scientific induction, might be collectively assigned 
the term Engineering Thinking, as distinguished from the 
more rigorous Scientific Thinking alone. The application of 
all forms of knowledge resulting therefrom, including science 
and correlated composite experience in the form of Principles, 
Know-How, and Rule-of-Thumb procedures in the field of 
practical business affairs, might then be considered as a 
figurative definition for Engineering. 

‘For corroboration of the practical utility of engineering as 
so defined, it might be in order to review the contributions of 
the Chemical, Mechanical, and Electrical Engineers to the 
increased production and relatively reduced costs of the past 
30 years. Theirs has been a most predominant part in this 
progress. 

‘“Wngineering fundamentally has developed from practical 
Rule-of-Thumb and Know-How upward instead of from 
Science downward by addition of increments of knowledge 
arising out of correlated composite experience and Science. 
It might be in order therefore to consider applying analogous 
methods to increase our knowledge in other practical fields 
where of necessity less precise. materials must be dealt with. 
Such fields of activity might be and are being referred to as 
Human Engineering, Organization Engineering, Cost Engi- 
neering, Quality Engineering, and Personal Engineering. To 
this list might be added another of importance—Paper 
Engineering, involving the basic principles of Papermaking.” 


Human Engineering 


“Human Engineering as a form of organized Knowledge 
contemplates essentially the development of principles that 
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will work universally to bring about the willing cooperation 
and teamwork of all members of an organization. Any cost 
reduction resulting as a by-product of these principles will 
only be attained if the principles of Human Engineering are 
sincerely subscribed to. 

“Hssentially, Human Engineering consists of establishment 
of the highest ethical standards of conduct and working to- 
ward a bilateral approach to them through operation on the 
basis of intelligent cooperation factored down, through 
semantic analysis, to its specific referent of ‘yielding’ under 
the proper circumstances. As a prerequisite for gaining such 
a high plane of human relations it becomes first necessary to 
establish a Belief relationship built on a long term program of 
opening the closed mind and repeated actions arousing con- 
fidence. 

“Human Engineering seeks the development of principles 
which will work practically to attain the over-all objective of 
Management running the business for the best long-range 
interests of the Customers, Employees, Stockholders, and the 
Public. Basic underlying principles deal further in detail 
with reorientation of Management. philosophy and getting 
the work done as well as the principles of defensive circum- 
vention against encroachment of purposely minimized legiti- 
mate unilateral management functions. 

“Human Engineering is continually gaining recognition as a 
legitimate important phase of Management by which not only 
are the ethical standards of business raised but also as a by- 
product costs are lowered and the preservation of democratic 
government is insured.” 


Cost Engineering 


“Cost Engineering finds its need in the fact that modern 
conditions of competition have effectively changed the, Cost- 
Profit-Price equation from ‘Cost plus Profit equals Selling 
Price’ to ‘Selling Price minus a reasonable Profit equals Cost 
Objective.’ The cost objective lies ultimately in the con- 
tinuous attainment of a multitude of standards, for machine 
and labor performance, yields, and materials and expenses. 
The development of such detailed standards for everything, 
the development of a system of control and their continuous 
improvement of standards in progressive steps to the ulti- 
mate, through tests, improved methods, and engineering and 
cost research, is the function of Cost Engineering. 

“As a result of the engineering approach to costs over the 
past 20 years there is emerging a growing recognition of the 
limitations of actual costs. These limitations arise from the 
inclusion within actual costs of the effects of all the mistakes 
and inefficiencies in addition to the effects of economic condi- 
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tions and Acts of God. These latter extraneous elements are 
suitably earmarked as variances in a standard cost system 
and become the targets for cost reduction efforts. 


“For control essentially separate but coordinated systems 
must be developed for control of the Continuity of the Busi- 
ness at administrative levels, Profits at general management 
levels, Operation at superintendence levels, and Routine at 
foremen levels. Cost Engineering also involves the estab- 
lishment of the control system, beginning at the bottom for 
translation of the standards into standard costs, depart- 
mental and over-all budgets to the point at which they are 
handled as an accounting function. 

“Cost Engineering further embraces research among the 
methods of assembling and displaying the standards and the 
cost figures for most effective control as well as research into 
the development of standards to the ultimate.” 


Personal Engineering 


“As a result of the faster pace in industrial life some 
thought must be given to the development of the individual 
to his fullest capacity. To meet the challenges of constantly 
increasing perfectionism, the individual must operate in a 
sphere in which his deepest interests lie in order to use most 
effectively his basic intelligence and initiative. 


“Personal Engineering must be directed most of all toward 
the assumption of responsibility. Responsibility is a neces- 
sary component of all jobs. Even though existing in various 
degrees and met in many forms, it nevertheless exists in the 
fully successful performance of any technical as well as 
operating or management work. Many opportunities exist 
for assuming the fringe responsibilities of superiors or others, 
of which they are glad to be relieved. Very few people have 
either the desire or the talent for assuming large responsibili- 
ties without first having administered smaller ones and having 
worked progressively to larger ones.” 


Paper Engineering 


“Papermaking is one phase of our practical work which it is 
reasonably safe to assume will never be raised to the level of a 
science, despite our vastly improved mechanical controls and 
improved Know-How and skill in the art. This might well 
become a fertile field for the use of the Engineering thinking 
approach to gain for us Knowledge in the form of principles 
approaching generally accepted truth. There exists as yet 
on this subject no organized correlated principles which we 
can test out in practical applications analogous to the material 
we can find in books arising from correlated experience on the 
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other forms of Engineering described above. Largely be- 
cause of raw material and equipment rigidities imposed on 
the experience of any individual, he cannot derive principles 
of papermaking alone. It must be a composite effort to reach 
any effective degree of validity, which calls for working CO- * 
operatively on the paper manufacturing committees of 
TAPPI to the end that such a body of knowledge of semi- 
permanent validity can be reached. i 

“Tf we collectively support such a program for gathering 
and correlating composite experience together with as much 
applications of Science as apply, we can produce a field of 
Paper Engineering analogous to the useful material we have 
available in some of these other inexact Sciences or fields of 
Engineering. Through such a procedure we will make our 
good material more useful and our useful subject matter 
better. There is much to gain through going forward from 
the outposts of existing Knowledge rather than continuing to 
recapture old ground.” 


Empire State (Metropolitan District) 


The Metropolitan District held its regular monthly dinner 
meeting on Tuesday, April 3, 1951, at Fraunces Tavern, New 
York City. 

Lewis S. Reid, Metropolitan Life Insurance Co., presided as 
chairman of the meeting. The report of the nominating com- 
mittee on a slate of officers for the coming year was made by 
Chester Landes, American Cyanamid Co. The slate was as 
follows: 


Chairman: William R. Willets, Titanium Pigment Co. 
Vice-Chairman: Ralph W. Kumler, American Cyanamid Co. 
Sec.-Treas.: Jack F. Butterworth, Socony-Vacuum Oil Co. 
Executive Committee: 

John J. Doherty, Union Bag and Paper Corp. 

Robert T. Emerson, Manifold Supplies Co. 

Paul L. Haggerty, George LaMonte and Son 

Lewis S. Reid, Metropolitan Life Insurance Co. 


The entire slate was unanimously elected. 


The topic of the evening was “The Economic and Technical 
Problems of the Waste Paper Industry.” This was presented 
as a series of “off the record” talks by four distinguished 
leaders in the industry: S. I. Hershman of I. Hershman and 
Co., New Haven, Conn.; J. A. Culwells, Purchasing Agent, 
Federal Paper Board Co., Inc.; Anthony Gaccione, Toga 
Paper Stock Co., New York, N. Y., and C. Baker, Eastern 
Conservation Committee. 


The talks were followed by a spirited discussion. The 
problem of maintaining a constant supply of uniform paper 
stock was the most important subject. The mill must depend 
on the integrity of the collector to ship the same kind of stock 
year after year. The collector, on the other hand, has the 
problem of findmg uniform sources that he can depend on. 
The problem of setting fair prices is also a headache. Eco- 
nomic conditions in the community can wipe out a market or 
create a shortage overnight. Buying and storing waste paper 
for future use is therefore a hazardous business. From a tech- 
nical angle, the problem of sorting wet strength papers and 
resin-coated papers is always present. 

Witu1aM Lanpgs, Recorder 


May I Meeting 


The Metropolitan District, Empire State Section, held its 
regular meeting at Fraunces Tavern, New York City, on 
Tuesday, May 1. This was the last meeting of the season and 
was graced by the presence of the ladies who formed about a 
quarter of those in attendance. The interesting museum of 
Fraunces Tavern was kept open for the oecasion and was 
visited by most of those present. 
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Lewis 8. Reid, the retiring chairman, presided. On behalf 
of the group W. R. Willets, the incoming chairman, pre- 
sented Mr. Reid with a pen-and-pencil set in appreciation of 
his services. Henry Perry, Chairman of the Empire State 
Section, said a few words relative to the June meeting at 
Whiteface Inn and the Empire State Section dinner meeting 
in Syracuse on May 18 at which the senior students of the 
Pulp and Paper Department of the College of Forestry will be 
TAPPI’s guests. 


The speaker of the evening was Albert D. Osborn, Examiner 
of Questioned Documents. Mr. Osborn’s talk dealt with the 
scientific examination of questioned documents and was 
amply illustrated with slides. He clearly demonstrated that 
the detection of forgeries has been placed on a sound basis by 
means of carefully laid out comparisons, the use of ultraviolet 
light to detect alterations and erasures, and by chemical 
methods. He noted one case in which a document purport- 
ing to be dated in 1920 was written on paper having a 1928 
dated watermark. He also discussed the restoration of 
charred documents and currency so that they might be 
examined and identified. Many interesting and amusing 
examples were given, in some instances referring to such well- 
known cases as the Lindbergh kidnapping, the Wendel will 
case, and the Garrett Estate case, all of which have made 
newspaper headlines and in all of which Mr. Osborn has 
acted as consultant. 


He referred to the meeting of the American Society of 
Questioned Document Examiners (which he said had a title 
almost as cumbersome as TAPPI) in 1948 in which the 
Institute of Paper Chemistry at Appleton, Wis., and several 
paper mills were visited. 

Following his talk, Mr. Osborn answered a number of ques- 
tions from the floor. He stated that if his examination of a 
questioned document involved a detailed chemanalysis or fiber 
identification he called in a competent paper technologist, but 
that in general the examination did not call for such tests. 


Mr. Osborn was given a rising vote of thanks for his excel- 


lent presentation. 
W. R. Writers, Recorder 


Empire State (Northern District) 


The need of a public relations program for the pulp and 
paper industry to acquaint the public with this industry and 
how it operates was stressed at the spring meeting of the 
Northern New York District at the Hotel Woodruff on April 
12. 

The speakers were Henry J. Perry, New York City, editor 
of the Paper Trade Journal and chairman of the Empire State 
Section of TAPPI; George W. Brooks, Washington, D. C., 
educational director of the papermaking division of the 
American Federation of Labor; Homer M. Rice, Organic 
Chemicals Dept., E. I. du Pont de Nemours Co. 

Harold Spector, chemical engineer of the St. Regis Paper 
Co., chairman of the Northern New York District of Empire 
State TAPPI, presided, and Horace A. Spencer, technical 
director of Knowlton Brothers, Inc., served as master of cere- 
monies. 

The meeting was preceded by a dinner at 7 in the back grill 
of the Hotel Woodruff with an attendance of about 85 tech- 
nical representatives and superintendents of northern New 
York paper mills in attendance. The forum was second of a 
series being held in the state to awaken the industry to the 
necessity for the creation of an adequate public relations pro- 
gram. 

Stressing the fact that the paper industry is the sixth largest 
industry in the United States, Mr. Perry said that few people 
know anything about how paper is made. He estimated that 
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in the last half century there has been an annual average pro- 
duction increase of five per cent. 

It was brought out in the forum that the southern wood 
supply has been drawing the industry south, and that the 
future of the industry depends largely upon the supply of wood 
as a pulping material. It was also brought out that at the 
present time waste paper for repulping and reprocessing into 
paper is an important material. 

The blocking of the establishment of the Panther Mountain 
water shortage reservoir on the south branch of the Moose 
River to conserve now wasted run-off waters of the spring 
freshets to turn into industrial account in the dry seasons, 
thereby increasing commodity production as well as employee 
annual pay checks, showed the need of a sound water policy in 
New York State, Mr. Perry said. 

There should also be a sound forest policy in the Adiron- 
dacks, he pointed out. There, there is a forest area great 
enough to afford all of the space recreationists can use and yet 
leave enough back out of sight to supply the needs of industry. 

A map of the state forest preserve, which embraces about 
2,400,000 acres, was blocked in with color to show the regions 
most affected by the hurricane of last Nov. 25, which is esti- 
mated by the state conservation department to have knocked 
down 750,000 cords of pulpwood and billions of board feed of 
hardwood over a total of 500,000 acres of the forest reserve, 
was shown to the audience. 

Mr. Brooks spoke on the subject of labor relations within 
the pulp and paper industry and the generally harmonious 
condition that exists there as between employer and em- 
ployee. 

Mr. Rice related that about a quarter of a century ago he 
made a survey of all of the paper mills in New York State. 
Humorously, he told of how at that time he had predicted 
that in 25 years the paper industry would have dwindled to al- 
most nothing. Today New York is still the largest producing 
state in the union, he explained, and as against a per capita 
consumption of 60 pounds of paper a half century ago there is 
today a per capita consumption of about 350 pounds. 


May 10 Meeting 


The meeting of the Northern District of the Empire State 
Section met at the Woodruff Hotel, Watertown, N. Y., on 
May 10, 1951. The occasion was the annual ladies’ night and 
the attendance was the largest to date with 114 individuals 


present. 
The following were elected to office for the coming year: 


Chairman: J. Wayne Morrow, Newton Falls Paper Co., 
Newton Falls, N. Y. 

Vice-Chairman: Richard A. Premo, Gould Paper Co., Lyons 
Falls, N. Y. 

Secretary: T. Everett English, E. I. du Pont de Nemours & 
Co., Inc., Watertown, N. Y. 

Treasurer: John Treadwell, Treadwell Supply Co., Water- 
town, N. Y. 

Executive Committee: 
Donald M. Ferguson, St. Regis Paper Co., Deferiet, N. Y. 
Thomas Loessi, Latex Fiber Inc., Beacon Falls, N. Y. 
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Morris Myers, Socony-Vacuum Oil Co., Canton, N. Y. 
Roger Schwartz, Knowlton Bros. Paper Co., Watertown, 


ING NE 
Harold B. Spector, St. Regis Paper Co., Watertown, N. Y. 


The speaker of the evening was Louis P. Shannon, Man- 
ager of the Eastern District Public Relations Dept., E. I. du 
Pont de Nemours & Co., Inc., Wilmington, Del., who gave a 
description and illustrations of the newest textiles and plastics 
developed by his company. These included nylon and Fiber 
V, the latter a product similar to wool. 


Walter B. Morehouse showed films of the activities at the 
Empire State Section meeting held in June, 1950, at the 
Thousand Islands Club, Alexandria Bay, N. Y., and at the 
TAPPI fall meeting held in 1949 at Portland, Ore. 

T. Everett Enetisn, Secretary 


Empire State (Western District) 


The Western District of the Empire State Section met at 
the Prospect House, Niagara Falls, N. Y., on April 4. About 
sixty individuals attended. Gordon K. Storin, Niagara 
Alkali Co., Niagara Falls, N. Y., presided as chairman. 

At the election of officers the following were elected for the 
coming year: 


Chairman: Irving V. Earle, Upson Co., Lockport, N. Y. 

Vice-Chairman: Gordon K. Storin, Niagara Alkali Co., 
Niagara Falls, N. Y. 

Secretary: F. P. Heil, Lockport Felt Co., Newfane, N. Y. 

Treasurer: James J. Forsythe, International Paper Co., 
Niagara Falls, N. Y. 


The speaker of the evening was Henry J. Perry, Paper 
Trade Journal, New York City. Under the interrogation of 
Homer Rice, E. I. du Pont de Nemours & Co., Inc., Water- 
town, N. Y., Mr. Perry answered a number of questions re- 
lating to the current problems of the paper industry. 

F. P. Hein, Secretary 


Empire State (Eastern District) 


The March meeting of the Eastern District of Empire 
State Section was held at Milfranks’ Restaurant, Glens Falls, 
N. Y., on March 15 with about one hundred members present. 


The group was especially honored by the presence of R. G. 
Macdonald, Secretary-Treasurer of TAPPI and editor of 
Tappt. Mr. Macdonald brought greetings from the parent 
association and outlined some of the program and objectives 
of the National Association for the coming year. 


The program for the evening was on the general topic of 
“Groundwood Specialties.’ Three papers were presented by 
members familiar with various phases of groundwood manu- 
facture and the speakers then acted as a panel to answer ques- 
tions from the floor. This discussion phase of the program 
was led by Allen Lowe, Sales Promotion Manager for Sandy 
Hill Iron and Brass Works, who acted as moderator. 


The first speaker was Oscar Anderson, Jr., a graduate of 
the pulp and paper course, University of Maine, and presently 
a production apprentice with International Paper Co., 
Palmer, N. Y. Mr. Anderson’s topic was ‘Preparation of 
Groundwood for Groundwood Specialties.” The second 
speaker was Clyde Davis, Control Superintendent of Finch, 
Pruyn & Co., Inc., Glens Falls, N. Y., who delivered a paper 
on “Process Control.” The last paper was on ‘Bleached 
Groundwood” and was delivered by Herbert F. Jacques, 
Chief Chemist of the Pulp and Paper Division of the Diamond 
Match Co., of Plattsburg, N. Y. 


The April meeting of the District was also held at Mil- 
franks’ Restaurant in Glens Falls on April 19. The subject 
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for the evening was ‘Pumps and Pump Troubles.” 8. H. 
Grimnes, Chief Engineer of the Pulp and Paper Division of 
the Diamond Match Co., Plattsburg, N. Y., acted as modera- 
tor. Mr. Grimnes is a member of the Mill Design and Eco- 
nomic Aspects Committee of National TAPPI and is collecting 
data on this subject for presentation at the Engineering — 
Meeting in Savannah, Ga., this fall. Mr. Grimnes preceded 
the round-table discussion by presenting a complete analysis 
of the subject. The topic was then opened to discussion from 
the floor which was stimulated by representatives of various 
pump manufacturers who had been specially invited. Be- 
cause much of the material will be presented at the Savannah 
meeting this fall, no transcript of these proceedings was pre- 
pared for publication at this time. 


Preparation of Groundwood for Groundwood Specialties 


Oscar Anderson, Jr. 


Although the actual beginnings of the development of 
mechanical pulping have long since been enveloped in the 
shrouds of the distant past, it is reasonably safe to state that 
the process was first made commercially practical around the 
year 1850. By 1852 there were two European mills making 
pulp in Heidenheim and Giersdorf, Silesia, according to a 
process patented first by Fredrick Keller in 1840 and then 
bought by Heinrich Voelter in 1846. The first commercial 
groundwood pulp on this continent was made at the Buntin 
mill at Valleyfield, Quebec, in 1866, and in 1867 the first 
groundwood pulp mill in the United States was begun at 
Curtisville, Mass., by the Pagenstecher brothers. Probably 
most of you already know that it was these same Pagenstecher 
brothers who together with a Mr. Miller began building a 
groundwood pulp mill in 1869 at Palmer Falls, N. Y., on the 
site of the present I. P. mill. The Pagenstechers brought 
both their labor and their grinders from their native Germany, 
and made groundwood pulp according to the process pat- ° 
ented by Voelter. 

The first groundwood pulp was manufactured at a cost of 
about 8 cents a pound, but in a few years the price dropped as 
low as 1 cent a pound. (Nowadays its cost is 2 to 3 cents a 
pound.) The value of the first groundwood pulp asa constit- 
uent of newsprint and printing papers was not immediately 
recognized, and it wasn’t until the 1880’s that the newspapers 
generally approved of newsprint containing groundwood pulp. 

Probably the first grinders resembled flour mills with the 
flat surface of the stone up and the wood ground on this flat 
surface. Early improvements included mounting the stone 
on a horizontal shaft and grinding the wood on the stone’s 
periphery as is still done today with most types of grinders. 
The first grinders, both the vertical and horizontal ones, were 
direct-connected to waterwheels, and the wood was forced 
against the stones by hydraulic pressure. Many of today’s 
older mills still use waterwheel-driven grinders, although the 
most modern groundwood mills have grinders driven by 
electric motors. 

Incidentally, I might point out that ordinarily a big draw- 
back to using waterwheel-driven grinders is that seasonal, 
and even daily, variations in the amount of water available 
for power mean that the grinders often have to be run only 
part time and at speeds which vary. However the ground- 
wood mills on the Hudson River are fortunate in having a 
regulated flow of water for waterpower, and thus waterwheel- 
driven grinders on the Hudson, although old fashioned, are 
still practical as they can be run all the year and at nearly 
constant speeds. 

I won’t bother to describe the various types of grinders in 
detail because time does not permit and because I know most 
of you are already familiar with them. I’ll merely mention 
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that the types most generally in use today are the hand-fed 
pocket grinder, the automatic magazine grinder, and a com- 
bination of the two known as the Great Northern-Waterous 
grinder. Grinders that are waterwheel-driven are almost 
entirely of the hand-fed pocket type. The grinder room at 
Great Northern Paper Co.’s Millinocket, Me., mill has thirty 
grinders of the Great Northern type which are so hooked up 
that some of them can be run on either waterpower or elec- 
tricity according to the water available. One of Internationals’ 
mills has waterwheels which can be used to run either the 
hand-fed pocket grinders or generators. In addition these 
grinders can be run by electricity when the water is low. 


Some hand-fed pocket grinders are designed to grind 2-foot 
wood, some 2'/-foot, and some 4-foot. Various advantages 
are claimed for each. Four-foot grinders obviously are cap- 
able of greater production per stone, but they are harder to 
load than 2-foot grinders because of the extra length and weight 
of the wood. On the other hand, one big advantage of 2-foot 
grinders over 4-foot grinders is that when regular pulpwood 
(4 feet long) is cut in two to provide 2-foot sticks for the 
grinders, it is possible to see exactly just what the condition of 
the wood is, i.e., whether it is sound wooed or rotten. This is 
especially so when the wood is wet, and such is often the case 
as the 2-foot wood is often stored in tanks of water (for wash- 
ing the wood and for increasing the moisture content as well 
as for convenience) immediately prior to grinding. The op- 
portunity to examine the wood carefully to eliminate the 
grinding of rotten wood is very helpfulin a mill making ground- 
wood for higher grade papers. 


In order to explain just how groundwood pulp with certain 
desired characteristics can be produced, the nature of the stone 
must be considered. The first stones, and for many years the 
only stones used, were of natural sandstone, but these stones 
had many disadvantages which led to extensive experimenta- 
tion in an effort to find a more practical pulpstone. About 
1926 the first synthetic stones were tried in various ground- 
wood mills, and their superiority over natural stones was 
evident. Today the natural sandstone has all but dis- 
appeared from the groundwood mills of the United States. 
Some groundwood mills still keep natural pulp stones on 
hand for emergency uses, such as a scarcity of synthetic 
stones due to wartime restrictions but their eventual use is 
not considered. One decided disadvantage of the natural 
pulpstones was their lack of homogeneity, and another dis- 
advantage due in part to this nonuniformity was the possi- 
bility of the stones’ exploding when being sharpened. The 
synthetic stones on the other hand are very uniform and do 
not explode. 


Synthetic stones are made of one of two abrasives, either 
aluminum oxide or silicon carbide. A vitrified bond, which 
is very similar to procelain in composition, is always used to 
hold the abrasive particles together. The manufacturer of 
these synthetic stones can vary the grinding characteristics of 
his stones by varying (1) the grain sizes of the abrasive, (2) 
the ‘‘structure”’ or relative spacing of grain particles, and (3) 
the “hardness” which is a measure of the strength of the bond. 
A pulp manufacturer can order any combination of these three 
variables he wants, as well as specifying the abrasive itself. 
The stone manufacturer can recommend a stone to give the 
desired pulp characteristics, but only the experience of the 
pulp manufacturer will determine which combination of stone 
variables actually produces the desired pulp. When we 
consider that these synthetic stones often last more than 5 
years, the difficulty of determining by experience the correct 
specifications for a stone becomes evident. 


Besides these variables in the pulpstones themselves, the 
pulp manufacturer has a number of other factors he can vary 
in an effort to give him the kind of pulp he desires. One is 
the kind of burr, or sharpening device, he uses for dressing 
the stone. The four major types of burrs in common use are: 
(1) the thread burr, (2) the straight burr, (3) the spiral burr, 
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and (4) the diamond point burr. Each of these can be made 
in any desired size and each produces a different pattern on 
the stone. Several burrs in succession are usually used in 
preparing a new stone for grinding. 

Operating variables for the pulp manufacturer to deter- 
mine include the temperature of grinding, the consistency of 
the stock in contact with the stone, the speed of the stone, and 
the pressure of the wood against the stone. Most of these are 
self-explanatory, but I might mention that the consistency is 
quite easily controlled by adjusting the amount (and the 
temperature, if possible) of the shower of the water on the 
stone, and that the temperature of grinding depends upon 
the other three variables plus the level of stock in the pit. 


One more variable which has rather recently been brought to 
light is the moisture content of the wood being ground. Of 
course the species and age of the wood being ground also 
determine the quality of the pulp produced. 

It may seem that I have wandered away from the subject 
of this discussion because until now I have put all the empha- 
sis on ‘“Groundwood” and none on the “Specialties.” I did 
this purposely because I wanted to be able to say at this 
point that although everything I have said applies to the prep- 
aration of groundwood pulp for all purposes, it also applies 
to groundwood for groundwood specialties in particular. 
That is because the term “groundwood specialties” applies to 
papers for so many different uses. 


Many groundwood specialty papers are to be printed on 
eventually, and groundwood pulp has characteristics making it 
desirable for printing papers which no other pulp has. Twenty 
years ago this made little difference to the printers of higher 
grade magazines, etc., because the color and brightness of 
groundwood pulp were poor, but with the advent of ground- 
wood bleaching, groundwood pulp has taken on a new impor- 
tance. Because of its low cost (compared to chemical pulps), 
its excellent printing qualities, and (when bleached) its color 
and brightness comparable to chemical pulps, groundwood is 
now used in practically all magazine and other high-grade 
printing papers in furnishes from 40 to 70%. Another recent 
addition to the groundwood specialty field is coated papers 
where groundwood is used as a filler. 

In conclusion, I would like to enumerate just a few advan- 
tages of using groundwood for papers that are known as 
groundwood specialties: (1) low cost because of high yield of 
groundwood pulp as compared to chemical pulps, (2) higher 
machine speeds possible than with “free” stock because easier 
to dry and less wrinkles and cockles, (3) better formation 
than with “free” stock because drying slower, and (4) greater 
resistance to atmospheric changes. 


Groundwood Mill Process Control 
Clyde Davis 


The evaluation of changes made in a paper mill meets with 
many complications. A mechanical pulp bleach plant pro- 
vides an ideal example. An attempt is made to control all 
phases of the bleach liquor make-up and its addition to the 
pulp. If the pulp brightness goes down, a study of the 
chemical tests on the bleach liquor and the treated pulp is 
made to determine the reason for this change. Generally the 
fault can be found, and the necessary corrections made. 
When evaluating the effects of these changes, one of the com- 
plications encountered is consistency variation. A variation 
of 0.3% is certainly not a common occurrence but one that 
does happen. The peroxide is added to the pulp assuming the 
consistency of the pulp remains constant. When the con- 
sistency varies as much as 0.3% from the standard, this change 
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means a spread of 15/4 to 2/4% when attempting to bleach 
at 2% peroxide. This spread based on reproducible labora- 
tory results can by itself make a difference of 1.5 brightness 
points. In attempting to analyze the results obtained by a 
change in formula, temperature, or tower holding time, the 
consistency variation can more than offset any advantage or 
disadvantage resulting from the corrections made. 


Another example of evaluation of changes in a groundwood 
specialty mill is the effect of treatment of chemical pulp. To 
a mill that grinds its own mechanical pulp, but purchases its 
chemical pulp, it is financially important and, in these times 
of critical shortages of chemical pulp, necessary to continued 
operation to use small amounts and to get as much benefit as 
possible from the chemical pulp that is used. With the de- 
sired percentages of chemical and mechanical pulps carefully 
measured to the machine chest, we look to the paper tests for 
the effect of chemical pulp treatment. If a change in treat- 
ment is seen to be necessary from the paper tests, this is 
made and the effect of this change looked for in the paper 
tests. In this evaluation we can easily come to the wrong 
conclusion if there has been a change in consistency of either 
of the pulps. Assuming that the pulp addition is based on a 
volume measurement and a standard consistency any con- 
sistency variation will change the percentages, and in turn 
have a pronounced effect on the paper tests in addition to any 
differences brought about by a change in treatment. This 
sometimes leads us to think that we have helped the condi- 
tion that existed but in reality it was only a change of pulp 
percentages which brought about the improvement. 


These examples, incidentally, only two of a long list of 
variables which affect the paper quality, are brought out to 
show the need for quality control in paper mills. Without a 
doubt, if trouble occurs on a paper machine, and one can 
immediately through control tests or any other means put his 
finger on the fault, it can be corrected much sooner than if 
many phases of the process must be investigated before the 
fault can be found. This shows the usefulness of regular 
testing of all phases throughout the process which might cause 
trouble on the paper machine. Consistency, freeness, 
strength, brightness, pH, acidity tests of the stock must be 
taken often enough to show variations which might upset the 
settings on the paper machine. Other materials such as clay, 
size, and alum must be tested often enough so that irregulari- 
ties can be spotted before any harm is done. The main 
advantage of control is to discover irregularities before they 
cause breakdowns. Instruments play an important part in 
paper mill control. Controlling instruments, if properly de- 
signed for the specific job, can pay for themselves many times 
over by immediately correcting a condition which might not 
even be discovered for some time without the instrument. <A 
pH controller at the paper machine is an excellent example of 
an instrument which pays for itself through a saving of alum, 
machine wires, all metal parts subject to corrosion, and im- 
proved quality of the paper. This is especially true on 
machines manufacturing sized papers. 

While on the subject of quality control I would like to bring 
out the fact that engineers designing equipment and piping 
layouts can be of great assistance to the control department. 
One example of this would be to keep in mind while designing 
equipment that no variable is introduced into the process 
that can be avoided. A water-cooled agitator bearing in a 
chest is perfectly satisfactory when the process is operating 
normally but can change the consistency if that same amount 
of water is continued during a temporary shutdown or during 
fluctuating chest levels. Another example of assistance would 
be to include in all piping layouts an easy way to sample the 
work done or the contents of all pieces of equipment. 


Perhaps it might be said that one of the major functions of 
a control department is to seek and record data to locate, 
reduce, and eliminate process variables which in turn will 
increase production and improve quality. 
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Bleached Groundwood 
Herbert F’. Jacques 


Bleached groundwood has a definite and most likely a per- 
manent place in the fiber furnish of the tissue sheets. Prior to ~ 
the development of the process of bleaching mechanical pulp 
with peroxide, a high-quality product furnish (for napkin and 
tissue) would contain no groundwood. The furnish for this 
sheet would be 100% bleached sulphite. 

During the last war, when quantity took precedence over 
quality, the manufacturer was forced to use unbleached 
groundwood to replace some of the sulphite. Obviously, the 
brightness of such sheets suffered considerably. 

The advance made in peroxide bleaching technique has 
made possible the replacement of a part of the bleached 
sulphite with bleached groundwood. The brightness of the 
pulp is such that the use of the fiber in reasonable quantities 
does not too greatly affect the final brightness of the sheet. 
The softness, absorbency, and aging qualities are, also, satis- 
factory. Analysis of a number of top quality products in the 
market at present reveals that as high as 50% bleached 
groundwood is used. The brightness on these sheets is about, 
or slightly above, 70. 

Spruce and balsam mechanical pulps can be bleached to 
about a 70 brightness using 2% sodium peroxide. 

The same furnish bleached with 1% zine hydrosulphite will 
give a slightly lower brightness—66. 

Poplar can be substituted for a portion of the spruce-balsam 
furnish and the resulting brightness will be somewhat higher, 
about 72 to 73. 

Sodium hypochlorite bleach in a 10 to 15% concentration 
will result in about equal or better to peroxide. 

The preparation of the groundwood for bleaching presents 
no great difficulty. A clean pulp with a low bacteria count is 
necessary. Thus, good screening and slime control in the 
pulp mill is very important. It has been found that the 
peroxide is rapidly exhausted on the bacteria and conse- . 
quently, less of the bleaching material is available for action in 
the fiber. 

In some cases the use of this bleached groundwood pulp 
seems to have introduced into the mill system a new and 
highly resistant type of bacteria. Generally, the usual mill 
treatment of good housekeeping, chlorinated process water, 
chlorinated phenols, and mercurics in the stock system will 
keep the slime in good control. The more resistant type of 
bacteria may require a high concentration of chlorine close to 
the point of infection in order to gain control over the slime 
growth. 

Peroxide bleaching seems to have a tendency to free up the 
stock. A pulp with a freeness of 125 ml. prior to bleaching will 
have a freeness of about 150 after bleaching, also, the stock 
seems to drain even better on the wire than the freeness would 
indicate. 

The bleached groundwood sulphite furnish gives no paper 
machine operating difficulties. The fact that high strength is 
not as critical in tissue as in some other papers, the use of this 
short fiber pulp does not adversely affect the finished product. 
Since very little refining is required in this type of furnish, the 
low freeness of the groundwood does not affect machine 
operation to any great extent. 


The finished sheet is well filled and of good formation. The 
bleached groundwood seems to add some softness and con- 
siderable absorbency to the sheet. The paper converts well 
and, despite the increased softness, embosses nicely. 


The usual dusting which generally accompanies the con- 
verting of such paper in high-speed rewinders can be con- 
trolled to some extent by the moisture in the sheet and the 
humidity of the converting rooms. 
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The aging qualities of the finished tissue or napkin is good. 
The brightness, softness, and absorbency will remain high, 
well over the usual shelf life of such products. 


There is one disadvantage, however, worth mentioning, 
which always accompanies the use of short fibered stock in a 
furnish, such as bleached groundwood or hardwoods—the in- 
creased loss of the short fiber and fines through the wire. A 
good saveall and a closed white water system can reduce these 
losses and keep them at a minimum. 


The present sulphur shortage will further increase the use of 
groundwood, both bleached and unbleached. Less and less 
sulphite will be available and this deficiency will have to be 
made up with available fiber. Bleached groundwood is cer- 
tainly a fiber which has the qualities to replace a good portion 
of sulphite in the tissue grades of paper. 


Question: What is the effect of moisture in the wood on the 
groundwood that is produced? 

Mr. Anderson: Moisture content of higher than 40% means 
rubbery wood and a resulting lack of resilience in the pulp fibers; 
a moisture content of lower than 30% means brittle wood and 
resulting short, weak fibers. 

Question: What is the relation between the species of wood 
ground and the type of pulp it produces? 

Mr. Anderson: It was brought out that there was, of course, a 
difference in yield due to the density of the wood. Aside from 
that, each wood produces a different fiber and it is desirable for 
any one mill to always use the same proportions of different 
species of wood to form its own groundwood pulp. That is, it is 
not desirable to grind all spruce one day and half spruce and half 
balsam the next. Balsam and poplar both give softer fibers than 
spruce, but economic considerations usually demand that a large 
percentage of spruce be used for groundwood pulp. 

Mr. Jacques: With regards to brightness, you can get better 
brightness on poplar than you do on spruce or balsam. 

Question: Unbleached or bleached? 

Mr. Jacques: Bleached. 

Question: Do you know where hemlock is rated? 

Answer: No, I don’t know. I would imagine brownish. 

Question: Has there been any success in the groundwood field 
in grinding any of these hardwoods—such as birch or maple? 

Mr. Lowe: The panel seems reluctant to answer that. Can 
anybody from the floor answer that? Does anyone have any 
recollection of what the results were from grinding real hard- 
wood—like birch or maple? 

Member: I can refer you to the report by the New York State 
College of Forestry in which they discuss their chemigroundwood 
process and where they have data on the grinding of maple, 
beech, and birch. Generally speaking, these pulps give very 
much lower strength than spruce or balsam. They also give 
you, with maple, a pulp very similar to commercial soda pulp. 
You obtain a brightness of close to 80, with 3% sodium peroxide. 
With birch, with 3% sodium peroxide, you obtain a brightness of 
72 to 75. Poplar, under that process, gives you higher bursting 
strength. It will approach the burst of unbleached sulphite, but, 
of course, you don’t have the fiber length and you won’t get the 
tear characteristics. You get a very dark pulp from the chemi- 
groundwood process with poplar. 

Member: I think you can get the report this gentlemen referred 
to, by writing to the State College of Forestry at Syracuse 
University, and it gives you the facts and figures. 

Mr. Lowe: When you speak of chemigroundwood process does 
that involve cooking the whole log? 

Answer: It involves pretreating the log in horizontal digester 
with sodium bisulphite under high temperature and pressure. 

Mr. Lowe: And then it is ground after that? 

Answer: Thatis right. It is ground after the cooking process. 

Mr. Lowe: Surely there is a more lively curiosity about the 
subject of groundwood specialities than has been presented. I 
would like to know the relation between the horsepower per 24 
hour ton and the groundwood that, say, is between 120 to 130 
Canadian freeness. Have you any notion about what the horse- 
power is per ton? That does not bother you any more? 

Question: Does the total acidity test show a size variation? 

Mr. Davis: We have found out that by running the range of 
acidity between 110 and 130 on unbleached pulp our sizing seems 
to be best, and each time we get either above or below that range 
the sizing suffers. If it gets too high there is too much acidity for 
the metal parts of the paper machine. Too low an acidity test 
means the size is not properly set. 

Mr. Lowe: I am still puzzled by the lack of concern about the 
horsepower it takes to make a ton of groundwood. Perhaps I 
was brought up in an old-fashioned school, but we used to talk 
about 60-hp. groundwood or 70-hp. groundwood, but now it seems 
you make groundwood exclusively by freeness, or don’t you? 
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Member: I’ve heard figures quoted anywhere from 48 up to 60. 

Mr. Lowe: Ihave heard figures quoted up to 100 too, but I will 
admit that my intimate connection with groundwood was before 
the days of freeness test and we made groundwood with a blue 
glass, so maybe we had to have some other test to help us. 

Member: With the chemigroundwood they are speaking of, 
they speak of horsepowers from 35 to 38 per ton, 

Mr. Lowe: But they come out with brown pulp, and don’t they 
have to spend some money on it to bleach it? 

Member: No, brightness is just about as good as spruce—from 
55 to 60. 

Mr. Lowe: Does somebody else have a question in line with 
your power consumption? 

_ Member: What is the relationship between the moisture of 
either green pulp, or the moisture content in dry pulp with the 
horsepower required for grinding? 

Mr. Lowe: You mean when you are talking about pulp, you 
are talking about pulpwood? 

Member: Yes, pulpwood. 

Mr. Lowe: I don’t know. Does anybody have any experience 
with just plain wood, pond-soaked wood, or green wood. I 
should think green wood would take a lot less power than dry 
wood, but maybe I am wrong. 

Member: We have found that there is a general indication that 
as the wood becomes more seasoned you use more power per ton 
because the yield drops off. 

Mr. Lowe: Well, that’s one answer. More power per ton 
because the yield drops off. 

Member: Is there also a relationship between the fiber and 
drier wood tending to have a shorter fiber? 

Mr. Lowe: I would think you would adjust your sharpening 
to that, but maybe you don’t. I wish somebody who makes 
groundwood today would get up and answer these questions. I 
would believe, off hand, that you could compensate somewhat, 
but in an extreme case I don’t see how you could completely com- 
pensate for dry wood. Regardless of how you sharpen the stone, 
you can’t compensate fully. With these modern stones where 
you only sharpen every 3 weeks instead of every 12 hours, you 
have a different problem don’t you? 

Member: All I can say to that is that you have to hold a slower 
freeness to hold the same burst factor as the wood gets drier. 

Mr. Lowe: That is you run slower? 

Member: Run slower—a duller stone. 

Member: Doesn’t pressure enter into that? 

Member: It could. 

Mr. Lowe: You have to juggle three or four things. I think, 
even with modern equipment and modern stones, you have to 
juggle a bit with the pressure. 

Member: Is the periphery of the stone a critical factor at all in 
peripheral grinding speed? Do you compensate for it as the stone 
wears? 

Mr. Lowe: Generally speaking, they set up one revolution per 
minute of the grinder motors and I don’t know that they vary 
that much. 

Member: I believe that you will find that with the carborun- 
dum stone, or artificial stones, that the wear on the periphery is a 
relatively small percentage. 

Mr. Lowe: What is your answer to that? 

Member: We have 55-inch stones and if the stone gets down to 
51 inches you can’t find any difference between the 51 and 55 inch 
if it is running 230 r.p.m. 

Mr. Lowe: I think it is possible to juggle the other variables 
to compensate for that, if there is any need to compensate. 

Question: I wonder if someone could explain the actual action 
of the stone on the wood. Is it ashearing action, a tearing action 
or a rubbing action, or how does the grain in the stone actually 
convert the wood from a block of wood to pulp? 

Mr. Macdonald: At the Montreal meeting, someone tried to 
answer that question. It was a highly theoretical discussion of 
what actually happens. Their theory was that the cutting edges, 
the very small cutting edges, were chisels; and they chisel the 
wood. That was their theory, but they knew nothing to back it 
up. 

Member: Then you can’t take a pulp stone and run it backward 
and get pulp from it? 

Mr. Macdonald: Not according to that theory. 

Mr. Macdonald: I would like to ask a question that keeps com- 
ing up at the Canadian meetings, where they talk about ground- 
wood more than they do down here. It has never been satis- 
factorily answered. It may be a trade secret—what difference 
does it make in the operation of a product if the groundwood you 
use is wet slush, wet laps, or completely dry? That’s been kicked 
around for 15 years. 

Question: Are you speaking of chemical pulp? 

Mr. Macdonald: No, groundwood. Operating men have very 
definite ideas. They don’t agree, but they’re definite. 

Mr. Lowe: To my way of thinking there can be no question 
but what fresh pulp is preferable because all the power that is 
expended on it is in making groundwood. If you have got a 
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very, very, thoroughly dried sheet such as you might transfer 
from Europe to United States (if there be any such), you have to 
spend quite a lot of power getting it back to groundwood and 
sometimes you don’t succeed very well without knocking down 
the structure of the groundwood. My gamble would always be 
on slush pulp anytime rather than dried sheets. I mean, just 
from the fact that the groundwood is of the character that you can 
destroy it by overworking it. A lot of people won’t put ground- 
wood through a jordan or morden. 

Mr. Macdonald: Some people would give you quite an argu- 
ment on that. They consider dry or semidry groundwood as 
being something quite different from slush groundwood and when 
they formulate the various sheets they consider dry groundwood 
and groundwood slush as definite separate ingredients. 

Member: What is the difference between the quality of pulp 
you get from using aluminum oxide stone as against a carborun- 
dum stone? 

Mr. Anderson: The only stone I have had experience with is 
the aluminum oxide stone. I imagine that either stone can be 
used to obtain the same quality of pulp by changing some of the 
other variables. 

Member: I would like to know whether anyone has had any 
experience in adding lime to the groundwood to improve the 
sizing. 

Mr. Davis: In regard to the question about the addition of 
lime, we did add lime to our pulp to help the sizing effect, but we 
found out that we had a lot less trouble adding caustic to raise 
the pH for that effect. The calcium in the lime caused deposits 
through the mill and was not nearly as stable as the caustic addi- 
tion, and we got the same results. 


Member: We thought lime was the only answer to sizing for 3 
or 4 years, but we cut it out and find we get along without it. If 
something happens, we might have to put it back in. We have 
never found out the reason but we are not using it now. We are 
using sodium aluminate in the mixing box. When we used lime, 
which they say the calcium content will cause trouble, we 
never had any pitch trouble. Weare using sodium aluminate and 
we’re having pitch troubles. Is that an answer? It isn’t to me. 


Member: I think the question goes a little bit deeper than that. 
I think there is something about the addition of calcium ion that 
has some effect on the sizing. I have heard that adding very 
minute quantities of lime to the groundwood has some effect on 
the natural pitch of the groundwood to improve the sizing effect. 
I have no tests to prove this. We added lime to the beater and 
sometimes we thought it had an added sizing effect and other 
times we know it didn’t. We have been told that the lime has 
to be added long before the beater—that it should be added at the 
time the pulp is being made—that is, in the lap form, not the 
slush form. JI don’t know whether there is anything to this 
theory or not. 


May 17 Meeting 


The final spring meeting of the Eastern District of the 
Empire State Section of TAPPI was held on Thursday, May 
17, 1951. 


Featuring the program was a visit to the mill of the Inter- 
national Paper Co. in Corinth, N. Y., in the afternoon. After 
the mill tour, the group was invited to a showing of a movie 
“In Partnership with Nature” in the conference room at the 
plant. This movie, made by the International Paper Co., 
showed the company’s activities in the field of practical 
forestry. 


The formal meeting was held that evening in Milfrank’s 
Restaurant in Glens Falls, N. Y. R. Moynihan, Chairman, 
introduced Henry J. Perry, Editor of the Paper Trade Journal, 
and Homer Rice, E. I. du Pont de Nemours, Watertown, 
N.Y. With Mr. Rice as chairman and Mr. Perry as witness, 
the two put on a program along the current Congressional 
investigation style. The subject was the ‘Political and 
Economic Problems of the Paper Industry’ and was devoted 
primarily to the industry in New York State. This subject is 
the basis for the annual meeting of the Empire State Section 
which will be held at the Whiteface Inn, Lake Placid, N. Y. 


Mr. Perry, in particular, mentioned the salvage operations 
now being conducted in the State Forests in the Adirondack 
Region. By special legislation, operators are permitted to 
remove the timber which was damaged in the wind storms 
that occurred in November, 1950. As many know, practical 
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forestry is not permitted on state-owned lands in the Adiron- 
dack region. As a result, many trees were mature and so 
damage was heavy. In contrast, lands which were held by 
such progressive concerns as Finch, Pryn & Co. which was 
among the first to utilize the services of a professional forester, 


suffered little damage. With proper salvage operations and 


with the example of the paper companies’ forestry programs 
in the area, there is a splendid opportunity to demonstrate 
what should be and can be done to make the New York State 


_ industry independent of an outside wood supply. 


Empire State (Central District) 


On the evening of May 17, members of the Empire State 
Section and others interested, met at Drumlins in Syracuse, 
N. Y., to reactivate the Central District of the section. This 
district was primarily responsible for the creation of the 
Empire State Section, but war restrictions on travel coupled 
with other circumstances led to its dormancy for the last few 
years. With about 200 persons in the various phases of the 
paper industry in the area, it is expected that a large, active 
group will meet regularly starting in the fall of 1951. 


Professor C. E. Libby of the State University of New York, 
College of Forestry, is chairman, and H. D. Cook, Sweet 
Bros. Paper Co., Phoenix, N. Y., will be vice-chairman and 
program chairman. Anyone interested will be more than 
welcome. 


The graduating class of the pulp and paper course at the 
College of Forestry, numbering about 30, were guests of the 
Empire State Section at the dinner. Because it was the last 
day of the school year no formal program was arranged so 
that the students could leave early. Consequently, there 
were but few remarks from Dean Hardy Shirley representing 
the College, H. J. Perry, the Chairman of the Empire State 
Section, R. W. Kumler, Section Representative of the TAPPI 
Executive Committee, and R. T. Bingham, representing the 
national offices of TAPPI. 


Delaware Valley 


The Delaware Valley Section of TAPPI met at the Engi- 
neer’s Club, April 26, 1951. Chairman Erspamer called for a 
report from the Tellers’ Committee. 


J. Harper, Downingtown Manufacturing Co., reported that 
his committee, consisting of himself, John Steinbinder, Riegel 
Paper Co., and J. Howard Wright, S. Austin Bicking Co., 
found that the balloting resulted in an overwhelming vote for 
the slate as nominated. These are: 


Chairman—A. Erspamer, P. H. Glatfelter Co. 
ist Vice-Chairman—H. Brill, E. I. du Pont de Nemours & Co., 
ne. 

2nd Vice-Chairman—Frank Lovegren, W. C. Hamilton & Sons. 

Treasurer—l.. R. Padavic, Container Corp. of America. 

Secretary—Don H. Newcomb, Riegel Paper Co. 

Executive Committee—John Macadam, National Vulcanized 
Fibre Co., and John P. Weidner, Container Corp, of America. 


Mr. Harper also notified the group that the fee for dinner 
will hereafter be $2.25. 


Chairman Erspamer informed the group that Mr. Brill will, 
in the near future, send out requests to the members for their 
views and preferences for the type of program, topics, and 
speakers for the meetings of the coming year. He stressed 
that cooperation in this matter will facilitate greatly the forma- 


tion of a program which will be most interesting to the group as 
a whole. 


Mr. Brill announced that M. A. Hescock of the Brown Co. 
m on ai the May 24 Section meeting on the subject of 
ig U aa 
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Mr. Haug, Program Chairman, introduced the speaker of 
the evening, Lawrence M. Woodside of the Albany Felt Co. 
Mr. Woodside has been a Service Engineer with the Albany 
Felt Co. for the past 15 years. Prior to this, he was with the 
International Paper Co. for 7 years, serving both in the pro- 
duction and technical departments. 

The lengthy discussion period which followed Mr. Wood- 
side’s address gave evidence of the members’ enthusiastic re- 
ception of his very interesting talk. 

After the discussion, Mr. Haug expressed his appreciation 
on behalf of the Section to Mr. Woodside. He also thanked 
the Section for their cooperation during his tenure in office in 
the Section and expressed his regret in not being able, due to 
other pressing duties, to continue to serve as an official of the 
Section. 

Chairman Erspamer introduced G. T. Renegar, Chairman 
of the Delaware, New Jersey, and Pennsylvania Superintend- 
ents’ Association. Mr. Renegar reminded the Section of the 
coming Superintendents’ meeting at Easton, Pa., on May 11 
and 12 and invited all to attend. 

Chairman Erspamer adjourned the meeting. The attend- 
ance was 82. 


Paper Machine Felts—Their Influence on Papermaking Problems 
L. M. Woodside 


Felts often play a major part in papermaking problems. 
In the past, feltmaking was a “rule of thumb” proposition. 
It was seldom a feltmaker would make the best felt on the first 
try. He would have to keep changing the felt until he ar- 
rived at a satisfactory design. In a sense this approach has 
been changed. It is now necessary for us, in order to do the 
best job on any machine, to know nearly as much about that 
machine as does the man running it. We must make a thor- 
ough survey of running conditions, the grades to be made, the 
finish and openness requirements. This involves a great deal 
of cooperation and discussion between the feltmaker and the 
papermaker. But this has paid ample dividends to both. 

When you buy a felt these days, you buy more than just a 
felt. You buy service and machine efficiency. Felts are 
designed to give good life, but do not sacrifice machine ef- 
ficiency to get felt life. 

We have made concentrated studies of felt application to 
different problems and to different machines. We have made 
efforts not only to find out what a felt does under different 
conditions but why it does these things. It is by these stud- 
ies that we have changed some of our ideas in making felts. 
It is only by these studies that we are able to make felts suc- 
cessfully for the higher speed machines and for the machines 
built with new equipment ideas. Thus far the theories which 
have been developed, work whether a machine runs 500 or 
2000 f.p.m. It is by application of these theories that we 
expect we will be able to keep up with machine developments 
in the future, and with the even higher speeds which are in the 
offing. 

To illustrate the problem we have in making a felt for a 
machine, there are three fundamental characteristics which 
have more or less equal importance to us and to you as opera- 
tors. These are: (1) strength, (2) openness, and (3) fineness 
or finish. To make a felt for any position there must be a 
balance between these three. Resistance to stretching is of 
greatest importance in making board and of less importance 
on an open fourdrinier, but there still must be a balance be- 
tween the three. 

Let us assume that you have a felt which is operating satis- 
factorily in regard to finish, strength, and openness. Now, let 
us assume that you speed the machine up from 800 to 1000 
f.p.m. and begin to have trouble with the felt filling up. Usu- 


L. M. Woopsrpg, Service Engineer, Albany Felt Co., Albany, Nie XY. 
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ally if we increase the openness, finish and strength go down. 
If you cannot sacrifice any finish, we can hold it and improve 
the openness but usually with a greater sacrifice of strength. 


This is not quite so bad as it looks. Here is where our re- 
search has paid off. We can, in some cases, change the de- 
sign of the felt so you can have all three improvements. 


When you make machine changes, you will eventually reach 
a point where a felt change will have to be made. We have 
had many mills in the recent years where machine speeds have 
been increased by small steps for a year or two. All at once, 
with a further increase of only a few feet, they start having 
trouble with felts stretching, felts filling up, felts running 
narrow, or with any number of other troubles. In these 
cases it is the old story of “the straw that broke the camel’s 
back.”” Youshould make frequent appraisals of your machine 
set up to determine not what a minor change has done, but 
what the minor changes you have made add up to. If you do 
not do so, you may suddenly find your machine giving 
trouble, and it will remain in that state until a felt is designed 
to operate under the new conditions. 

I do not presume to tell you that the felts are never at fault 
when you have trouble. I would like to say though, when we 
design a felt for a particular machine we try to build into that 
felt a margin of safety in regard to strength, openness, and 
finish, so that your variations and ours, will not allow that 
felt to give you trouble. Our standards for a certain felt 
range between specified tolerances. Your variations in 
machine operation also have a range. As long as our stand- 
ards and your variations are in proper relation you will have 
no trouble. But, for example, if our tension gets a bit on the 
low side of the allowable variation, your pull gets on the high 
side, so the two ranges overlap—Look Out! 

If we know about this trouble, even though it be minor, we 
can revise our standards and you should have no more trou- 
ble. Of course it helps too, if we know when you are going to 
improve your machine, install new drives, more suction 
equipment, or other equipment. 

From this discussion, I am sure you realize that we, as felt 
men, believe in a good maintenance program in any mill. A 
felt is designed to operate under a set of conditions. The 
margin of safety allows flexibility so the felt will operate prop- 
erly even if those conditions are not maintained exactly as 
when the machine was first surveyed. For best results with 
your felts, the machine should be kept in at least as good con- 
dition as when surveyed. 

There is a great deal to be done to improve cleaning of felts. 
The easiest way to do this is, of course, not to let the felt get 
dirty. More and more mills are working toward programs 
where they do not have to wash felts, or where washing is more 
or less of a minor job. The use of felt conditioners, suction 
boxes, showers, and whippers has cut down a great deal of the 
trouble with dirty felts. There are still some mills, however, 
particularly fourdrinier machines, where washing of felts is 
quite a chore. 

There are any number of good washing compounds on the 
market. I might caution you that you should be sure you use 
the proper one to do your job. Once, we made recommenda-~ 
tions to a mill that they clean their felts by using a muriatic 
acid wash, followed by a rinse and then a soda ash and soap 
solution. This worked well for a while, but then was reported 
as no good. Investigation brought out, from the man who 
was in charge of felt washing, the remark that the acid was 
good and the soap and soda ash was good, so he mixed the two 
solutions! 

One of the outstanding new developments is the use of ny- 
lon in papermaker’s felts. Nylon is excellent in resisting 
frictional wear, and it is probable that there is considerably 
more of this wear on the faster running machines. Further, 
nylon creates problems of yarn manufacture and of feltmaking 
which are not always a benefit to the felt. In certain felts, 
nylon content has proved a benefit. 
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I believe the important thing to remember is that nylon will 
improve the strength of a felt but in order to use it success- 
fully, it is necessary to have a properly designed felt at the 
start. There are the same problems of application of a felt to 
a machine, whether it has nylon in it or not, and the felt must 
be made to operate under those conditions. 


Paper mill technical men are becoming more and more in- 
terested ina felt program. This need not be greatly involved, 
but should serve as an advisory service to your feltmaker. 
Practically all paper mills keep track of their felt performance 
in felt cost per ton of paper made. It is good to keep this 
record but it must be remembered, particularly now, that you 
are primarily interested in the amount of good paper that is 
shipped out the front door every day. Felt cost per ton is not 
always a good measure. 

A very few mills keep track of machine efficiency while each 
felt is on. This should be the true measure of the value of 
the felt. Ina board mill a few years ago, we were able to plot 
the gain in production by using a more open, lighter weight 
felt which allowed highest production all during its life rather 
than the gradual slowing down caused by the heavier felt. 
In these figures, with a lighter weight felt running only two 
thirds as long as the heavier felt, figuring in down time along 
with everything else, it was found that the higher efficiency 
made a profit of $137 per day. This has been further proved 
in many other mills. 

Again, in several mills, it has been found that by changing 
clothing all at the same time, they have saved money. Ina 
board mill I know, they cut off top, bottom, and two press 
felts whenever the bottom felt wears out. In this way, they 
have only one shutdown every 3 weeks which has paid tre- 
mendous dividends. 

The important thing to keep track of, in a felt record, out- 
side of efficiency or cost, is the manner in which a felt wears 
out or why it is removed from the machine. If, for instance, 
you find you are removing felts because they are filled up and 
cannot be cleaned, the feltmaker can probably make a felt 
which will improve this condition. 


You should study the removed felt to see whether it is the 
warp or filling yarns that are failing. Of course, if this oc- 
curs in felt after felt in one general area, such as edges, there is 
probably a bad roll some place on the machine. If, however, 
the wear is general, and is on the warp or filling yarn, the felt- 
maker can possibly strengthen the yarn which is giving 
trouble, to give you better life, better performance, or both. 


Question: Does nylon affect the stretch of felts? 

Mr. Woodside: In view of the manner in which we design and 
manufacture nylon content, stretching is not a problem. 

Question: What are the limitations of shower pressures in 
particular reference to a board machine? 

Mr. Woodside: Shower pressures up to 140 pounds have been 
used without damage to the felt. At least 75 pounds available 
pressure is recommended. Jet-type showers are not recom- 
mended. 

Question: Do fillers used in furnishes affect the life of the felt? 

Mr. Woodside: They do definitely. Carbonates are worse than 
clay. Sulphites are very bad. 

Question: What are the felt problems where the paper is treated 
with wet-strength agents? 

Mr. Woodside: Wet-strength papers often are troublesome 
from the felt standpoint. The wet-strength agent fills up the 
felt to a degree, naturally giving the effect of a close felt. Changes 
in the design of the felt are sometimes successful in eliminating 
this undesirable trait. 

Question: Is a nylon felt difficult to trim? 

Mr. Woodside: Yes. In trimming a nylon felt great care 
should be taken, and the use of a knife is recommended. 

Question: What should be the temperature of the water in felt 
conditioners? 

Mr. Woodside: Less than 120°F. is recommended. If a felt 
is ceeensu to give extra strength, a higher temperature can be 
used, 

Question: What pH is recommended for shower water? 

Mr. Woodside: Water on the alkaline side, i.e., pH 8 or higher, 
is not recommended. For one thing, bacterial growth is en- 
hanced at the high pH. 
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LETTERS TO THE EDITOR 


Japanese TAPPI 
To the Editor of Tappi: 


I wish to tell you about some of the recent activities of the 
Japanese Technical Association of the Pulp and Paper Indus- 
try, of which I am President. 

Succeeding I. Nishi, President of the Jujo Paper Manufac- 
turing Co., Ltd., I assumed the presidency of this Association 
last April. In this capacity I have been doing my best to 
help promote and improve the technical phase of the industry 
in Japan through our Association. 

Fortunately, we have been directly or indirectly assisted 
by Harold Murdock, who has returned to the States; Carl 
B. Barnes, who is now in charge of pulp and paper at the 
Economic and Scientific Section, GHQ, SCAP; Frank J. 
Spinar, who was in charge of pulp and paper at the Natural 
Resources Section, GHQ, until July, and many other persons 
connected with the industry. 

Our membership now comprises over 1700 corporate and 
individual members, and the circulation of our Association 
Journal is about 1800 copies. We have seven committees, 
including the Committee for the Research of Standardization 
of Pulp and Paper Testing Methods and the Preparatory 
Committee for Establishment of Standards in Conformity 
with the Japanese Standardization Law. All of the commit- 
tees are doing creditable work. 

We occasionally hold meetings to hear lectures by highly 
experienced technicians of the industry. 

To encourage technical improvements, we set up a system 
of awards and prizes somewhat similar to TAPPI in the 
United States. Thus, we are endeavoring to contribute 
something to the betterment of techniques in Japan’s pulp 
and paper industry. 

As you may be aware, there are many things calling for 
our redoubled efforts, since equipment, machinery, etc., of 
the postwar industry over here requires repairs, and in many 
cases requires renovation or replacement and our technology 
is quite far behind that in the United States. In this respect, 
I believe that our industry will have to rely on further guid- 
ance and assistance in the future. Your continued coopera- 
tion, of course, will be highly appreciated by our Association. 

YosHIKUIU SEKI, President 
Japanese TAPPI, Tokyo, Japan 
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TAPPI 


STANDARDS 


Testing Methods, Specifications, and Recommended Practices 


Specification for Chromium-Nickel-Iron Alloy Castings for 
Sulphite Pulp Processing Equipment 


Revision of TAPPI Official Standard E 400 s-43 


(THIS SPECIFICATION IS UNDER THE JURISDICTION OF THE MILL MAINTENANCE AND MATERIALS 
COMMITTEE) 


Tus specification covers chromium-nickel-iron 
castings used for sulphite pulp processing, such as relief 
valves, strainers, pumps, digester fittings, etc. 


PROCESS 


Alloys shall be made by the electric-arc, electric- 
induction, or other commercially approved processes. 


HEAT TREATMENT 


Castings shall be heat-treated according to the re- 
quirements shown in Table I, unless otherwise agreed 
upon by the manufacturer and purchaser. 


CHEMICAL COMPOSITION 


Alloys shall conform to the requirements as to chemi- 
cal composition prescribed in Table I. 


LADLE ANALYSIS 


An analysis of each melt shall be made by the manu- 
facturer to determine the percentage of the elements 
specified in Table I. The analysis shall be made from 
drillings taken not less than '/; inch beneath the surface 
of the test ingot made during the pouring of the heat. 
Chemical composition shall conform to the require- 
ments prescribed in Table I and, when specified in the 
inquiry, contract, or order, shall be reported to the 
purchaser or his representative. 


Table I. Chemical and Heat Treatment Requirements 


RAMP GTOME: tere ore evs: 0s 1 2 3 
ASTM A 296 grade... 4 ; i) 
ye ler ie death 07 | eee ee CF-8 M CF-8 M3 CE-30 
Min. Maz. Min. Maz. Min. Maz. 
Carbon, % eNOS 0.08 0.30 
Manganese, % ee OU as LOO Ree a leoU 
Silicon, % eer eee mle hae he 50 
Phosphorous, % ee 10205 Ae OOO nner ss beO05 
Sulphur, % win UU “ez URC Rea oe URE: 
Chromium, % 18.0 21.0 18.0 21.0 26.0 30.0 
Nickel, % 9.0 12.0 930 1270 8.0 11.0 
Molybdenum, % 220 on 3.0 4.0 pstvain Ey cea ac 
Heat treatment Rapidly Rapidly Optional 
cooled cooled 
from from 
1950°F. Oa Oe He 


min. min. 


CHECK ANALYSIS 
An analysis may be made by the purchaser from a 
broken tensile test specimen or from a casting represent- 
ing each melt. Drillings for analysis shall be taken not 
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less than '/, inch beneath the surface, and in such man- 
ner as not toimpair the usefulness of any casting selected. 
The chemical composition thus determined shall con- 
form to the requirements specified in Table I. 


TENSILE PROPERTIES 
Tensile properties are not required unless they are 
specified in the inquiry, contract, or order. When so 
specified, properties obtained shall be reported to the 
purchaser or his representative and shall conform to 
the requirements prescribed in Table II. 


Table Il. Minimum Tensile Properties 


Gnade ni rrn oF octet star ecient 1 2 3 

Tensile strength, p.s.i. 70,000 70, 000 80,000 
Yield point, p.s.1. 30,000 30,000 40,000 
Elongation in 2 inches, % 30 25 10 


The methods of tension testing and number of tests 
and retests, when required, shall be in accordance with 
requirements of ASTM Specification A 296-49 T, 
unless otherwise agreed upon by the manufacturer and 
purchaser. 


HYDROSTATIC TESTS 


Pressure castings made to this specification shall be 
individually tested, after final machining or assembly, 
to pressures as agreed upon by the manufacturer and 
purchaser and shall show no leaks. 


NONDESTRUCTIVE INSPECTION 


If specified in the inquiry, contract, or order, and 
when mutually agreed upon by the manufacturer and 
the purchaser, castings made to these specifications may 
be subject to radiographic or other methods of non- 
destructive inspection. 

Methods of procedure and number of pieces and 
areas to be inspected shall be agreed upon by the manu- 
facturer and the purchaser. 

Inspection standards and procedures are to be mutu- 
ally agreed upon by the manufacturer and purchaser. 


Note: A.S.T.M. (E-71) Radiographic Standards are recom- 
mended as a basis for acceptance. 


WORKMANSHIP 
All castings shall be made in a workmanlike manner 


LIZA 


and shall conform substantially to the dimensions on 
drawings furnished by the purchaser before manufac- 
ture is started, or if the pattern is supplied by the pur- 
chaser, to the dimensions predicated by the pattern. 


FINISH 

The castings shall be free from injurious defects, and 
shall be satisfactorily cleaned for their intended use when 
offered for spection. 

Minor defects that will not ultimately impair the 
usefulness of the castings may be welded by an ap- 
proved process. The composition of the deposited 
metal shall approximate that of the casting itself; 
otherwise the composition used in welding shall be 
subject to agreement between the manufacturer and the 
purchaser. Defects shall be considered minor when 
the depth of the cavity prepared for welding is not 
greater than 20% of the actual wall thickness but in no 
case greater than 1 inch. Minor defects may be 
welded without securing the approval of the purchaser, 
whereas defects other than minor may be repaired only 
with the consent of the purchaser. Heat treatment in 
accordance with Table I shall follow welding. 

Unless otherwise specified in the inquiry, contract, or 
order, all castings intended for corrosion-resistant serv- 
ice shall be finally blasted with clean sand or metallic 
corrosion-resistant shot, or pickled. 


MARKING 


When specified by the purchaser, the manufacturer’s 
name or identification mark and the pattern number 
shall be cast or stamped on all castings, except those of 
such small size as to make such marking impractical. 
For the prevention of small defects caused by dislodged 
particles of molding sand, there should be provided the 
minimum feasible number of cast identification marks. 
The marking of melt numbers on individual castings 
shall be subject to agreement by the manufacturer and 


the purchaser and so stated in the inquiry, contract or 
order. 


INSPECTION 


The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the 
purchaser is being performed, to all parts of the manu- 
facturer’s works which concern the manufacturer of the 
material ordered. The manufacturer shall afford the 


“inspector, without charge, all reasonable facilities to 


satisfy him that the material is being furnished in 
accordance with these specifications. 

All tests (except check analysis) and inspection shall 
be made at the place of manufacture prior to shipment 
unless otherwise specified, and shall be so conducted as 
not to interfere unnecessarily with the operation of the 
works. 

If in the case of important castings for special pur- 
poses surface inspection in the green state is required, 
this shall be so specified in the inquiry, contract or order. 


REJECTION 


Unless otherwise specified, any rejection based on 
tests made in accordance with these specifications shall 
be reported to the manufacturer within 5 working days 
from the receipt of samples by the purchaser. 

Material which shows injurious defects following 
original inspection and acceptance at the manufacturer’s 
works will be rejected and the manufacturer shall be 
notified. 


REHEARING 


Tested samples representing rejected material shall 
be held for two weeks from the date of the test report. 
In case of dissatisfaction with the results of the tests, 
the manufacturer may make claim for a rehearing within 
that time. 


Forming Structural-Type Boards for Physical Tests of Pulp 


TAPPI Suggested Method T 1001 sm-51 
(THIS METHOD IS UNDER THE JURISDICTION OF THE STRUCTURAL FIBROUS MATERIALS COMMITTEE) 


A sprciric method is here presented for the 
preparation of test board for the evaluation of pulps for 
the purpose of making structural-type boards. The 
physical properties resulting from the use of the pulp 
under examination are determined from the test board 
by test methods as specified in TAPPI Tentative Stand- 
ard T 1000 m, Commercial Standard CS 42-49, and 
Federal Specification LLL-F-321b. The procedure 
presented here requires test boards be prepared at four 
varying densities. Using these standard test methods, 
four moduli of rupture (or adjusted breaking loads) are 
obtained and the results plotted against density. A 
“usual dry density” is selected by experience and trans- 
verse strengths and all other physical properties deter- 
mined at that density. 

The term Usual Dry Density is used in this procedure 
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to designate any moisture-free board density which is 
about normal for the type of pulp under test. Thus, 
usual dry density could mean a dry-board density 
varying from approximately 15 to 22 pounds per cubic 
foot. In a given mill a board pulp would be expected 
to produce a certain customary or usual density and the 
term usual dry density at that mill would be that cus- 
tomary density. 

This method for test-board formation applies only to 
pulps of a freeness range customarily found in pulps 
used for structural types of boards which are normally 
made from */s to 1 inch in thickness. The method may 
be used where some variations of structural-type boards 
exist, such as when resins or bituminous binders are a 
part of the board. 

The stock used for the preparation of the test board 
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Fig. 1. Typical forming equipment arrangement 


by this procedure may or may not be sized. The sub- 
ject of sizing has not been included in the method, ow- 
ing to the diversity of sizing materials and processes in 
common use for the manufacture of structural-type 
board. 


APPARATUS 


1. Stock Mixing Tank. A cylindrical tank 30 
inches in diameter and 36 inches high, with a flat (20°) 
cone bottom; fitted with three vertical baffles projecting 
2 inches into the stock, 120° apart on the inside circum- 
ference, and a direct steam-heating injector or other 
suitable stock heater. The capacity of the tank is 
about 15.5 cubic feet. 

2. Stock Mixer. A “Lightnin”? mixer, Model 83, 
1725 r.p.m., */, hp., with a 5-inch diameter three-bladed 
propeller, is satisfactory. It should be placed in the 
mixing tank so that horizontal, circular stock motion is 
avoided, and with the propeller near the bottom to avoid 
foam in the last boards made. 

3. Hot-Water Tank. A tank similar to the stock 
mixing tank, equipped with water inlets and outlets 
and direct steam or other suitable water-heating system. 

4. Stock Pump, Piping, and Valves. 

5. Standard Board Machine. A TAPPI standard 
SFMC board machine as shown in Figs. 2a and 2b. 
It is provided with three deckle heights, 15, 23, and 31 
inches, respectively, to allow adequate yet not unneces- 
sarily high deckles for consistencies of from 0.70 to 
2.00%. The standard deckle height is 31 inches. 

Note: <A typical arrangement of the above items is shown in 
Fig. 1. 

6. Standard Stirrer. <A circular plate, 7.5 inches in 
diameter and !/,¢ inch thick, of brass, stainless steel, or 
iron, perforated with sixteen 1-inch round holes at ran- 
dom, and a handle of !/:-inch round rod or pipe welded 
or otherwise fastened at right angles to the perforated 
plate. The handle is made in three lengths, approxi- 
mately 24, 36, and 48 inches, respectively, for use with 
the three deckle heights. The 48-inch length is the 
standard. 

7 Vacuum Pump. A Nash No. 2, with controls to 
maintain a 15-inch mercury vacuum, is suitable. Other 
means for providing a vacuum will be satisfactory if 
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the correct negative pressure is provided throughout 
the test. 

8. kecewer Tank. A closed tank between the board 
machine and the vacuum pump to assist in maintaining 
the 15-inch vacuum with free-draining fibers. If ade- 
quate vacuum source is available without a receiver 
tank, the tank may be omitted. 

9. Plates. Several stainless steel plates, 14.5 inches 
square and !/s inch thick. 

10. Screens. Several screens, 14.5 inches square, 
made of 0.0156-inch diameter bronze wire with 16 
meshes to the inch in each direction. 

11. Press. Any press that has a capacity for 70,000 
pounds total pressure and is capable of developing pres- 
sures at the specified speeds is satisfactory. The press 
platens must be large enough to accommodate the test 
board, plates, and screen assembly without overhang 
of any part of the assembly. A '/.-inch high platform, 
14.5 inches square, shall be provided on the bottom 
platen to keep the test board clear of drainage water at 
all times. 

12. Board Drier. A forced-air circulating oven is 
preferred, capable of drying at one time 12 test boards 
in less than 5 hours. <A drying temperature of 300 + 
10°F. shall be provided. 

18. Scale. Any suitable scale capable of weighing 
a test board to 0.5 gram. 


SAMPLING 


Sampling shall be done so that the pulp used for the 
preparation of test boards is representative of the entire 
quantity under examination. The quantity of fiber 
required for one test is about 25 pounds, dry weight, 
including fiber for possible preliminary trial boards. 


MOISTURE CONTENT 


Determine the moisture content of the test pulp, us- 
ing a representative sample of about 0.5 pound and dry- 
ing to constant weight at 215 + 5°F. 


TEST BOARDS REQUIRED 


A full test requires four test boards, each made at a 
different specified press pressure and in triplicate, mak- 
ing a total of 12 test boards. The test board size is 14 
inches square, with a plus tolerance of 0.5 inch, and the 
thickness, when dry, shall be 0.50 + 0.05 inch. Four 
preliminary test boards may be required when fiber 
characteristics are uncertain. 


PROCEDURE 


Preparation of Stock 


Dry pulp shall be soaked in water until wet through 
before placing in the mixing tank; damp or wet pulp 
may be introduced directly into the mixing tank. 

Place in the mixing tank moist pulp of known mois- 
ture-free weight sufficient for the test boards to be made, 
plus 10%, together with a quantity of water to bring 
the consistency to approximately 3%. Raise the 
temperature to 100 + 5°F. with direct steam injection 
or other suitable means. Start the mixer, and when 
the stock is well dispersed, add more water at 100°F. 
from the hot-water tank to bring the consistency to the 
exact 2% essential for accurate volumetric measuring 
of the amount of fiber for a test board. 
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The hot-water tank should be refilled and heated to 
100°F. while mixing in the mixing tank is being com- 
pleted. When the stock is well mixed, at the 2% con- 
sistency, boardmaking is begun and the mixing con- 
tinued throughout the operation. The point at which 
boardmaking can be started is judged by observation of 
a dilute sample of the stock for thorough fiber disper- 
sion. 


Notes: (1) A temperature less than 100°F. may be used for 
noncontroversial testing to conform to mill temperatures. 

(2) If desired, the stock may be prepared directly at 2% with- 
out the first preparation at 3% consistency; but a larger mixing 
tank will be required. 


Test-Board Making 


Fill the suction box and deckle of the board machine 
with water at 100 + 5°F., from the hot-water tank or 
other suitable source, to a height inside the deckle that 
will provide the stock consistency to be used between 
0.70 and 2.00% when enough 2% consistency stock 
to form one test board is added from the mixing tank. 
Carefully stir the stock in the board machine deckle, 
using the standard stirrer, in such a manner that rotary 
motion of the stock in a horizontal plane is minimized, 
and violent stock currents will not be present to persist 
for some time after stirring is stopped. When the stock 
in the board machine is uniformly mixed, stop the stir- 
ring, and after agitation of the stock has quieted, apply 
a vacuum of 15 inches of mercury and maintain until 
all water has disappeared from the board surface and 
the mat begins to part from the deckle. Then shut off 
the vacuum, remove the deckle and place a steel plate 
on top of the mat. 

Reapply a vacuum until any further obvious reduc- 
tion in mat thickness has ceased; shut off the vacuum, 
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Fig. 2a. TAPPI standard S.F.M.C. board machine side 
elevation 
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Fig. 2b. TAPPI standard S.F.M.C. board machine top 


view 


remove the steel plate, place a screen on top of the mat, 
and return the steel plate. Rapidly turn over the mat, 
top screen, and plate by rotating the hinged board- 
machine filter leaf and separate the mat from the leaf. 
Place a‘second screen on top of the inverted mat and a 
steel plate on top of the screen. The mat is now faced 
on both sides with screens, with steel plates over the 
screens. 


Pressing 

Place the mat, screens, and plates in the press, rest- 
ing on the press platen, and apply pressure at the speci- 
fied standard rates of 2.5 pounds per square inch (p.s.i.) 
per second for the lowest standard pressure, and 5 p.s.i. 
per second for all other standard pressures. Hold the 
specified pressure for 30 seconds to allow drainage, then 
open the press. 

Standard maximum pressures shall be 50, 100, 200, 
and 350 p.s.i. applied to the surface of the test board. 


Drying 


Weigh each of the test boards, place them in an oven 
with heated, circulating, and replaceable air, and dry at 
300 + 10°F. until the loss in weight of a test board 
after 15 minutes further drying is not more than 1 
gram. The test board is then considered to be dry. 
If a tendency to warp becomes evident, due to uneven 
drying of the surfaces, turn the test board over fre- 
quently enough to retain a substantially flat condition 
until dry. Drying shall not require more than 5 
hours. 


Preliminary Trial Boards 


To establish the quantity of fiber that will be re- 
quired to produce a usual dry density at one of the 
standard pressures, a preliminary trial may be neces- 
sary. This requires four test boards to be made, one at 
each of the four standard pressures. 

By judgment and other means, such as freeness, select 
one of the standard pressures estimated to produce a 
usual dry density test board. The quantity of fiber at 
the selected pressure shall be based upon the usual dry 
density at a 0.50-inch thickness. The quantity of fiber 
for boards made at the other three standard pressures 
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may be increased or decreased about 5% in weight for 
each increasing or decreasing standard pressure. 

Prepare a weight of fiber at 3%, then 2% consistency, 
as defined above, with an excess of 25% to provide 
sufficient stock for making the four trial test boards. 
Make and dry the four test boards according to the 
standard procedure. From the thickness and densities 
of these trial test boards, adjust the fiber quantity to 
provide a test board thickness of 0.5 inch at the four 
standard pressures. 


Conditioning 


Remove the dried test boards from the drying oven, 
stand them on edge separately to cool, and then condi- 
tion for at least 24 hours in an atmosphere of 70 + 
3.5°F., and 50 + 2% relative humidity. 


_ Note: Other cooling conditions may be used for general test- 
ing; for cross checking and controversy, the specified conditions 
shall be observed. 


Care and Storage of Wax 


The proper care and storage of petroleum wax is easily ac- 
complished. It is when simple rules are overlooked that wax 
becomes difficult to handle or even unfit for use. 

Last year (1949) the petroleum industry shipped 898,240,000 
pounds of wax, and at the current rate of production it will 
ship about 1.1 billion pounds this year. About 61% of last 
year’s production was refined wax, 33% crude scale wax and 
6% microcrystalline wax. Approximately the same percent- 
ages apply to waxes shipped during the first 3 months of 
1950. 


Wax is usually shipped in top-grade condition. The Esso 
Standard Oil refineries, in particular, exert every effort and 
take every precaution to insure this condition. 

It is of utmost importance to users that wax be received in 
good condition, having successfully withstood the rigors of 
transportation, and that, when handled and stored properly, it 
will remain usable for prolonged periods. The methods used 
by Esso Standard Oil in wax packaging and packing are de- 
signed with these considerations in mind. 

Further responsibility for avoiding quality deterioration 
through exposure of the wax to contaminating influences then 
devolves upon the user. 

Waxes are shipped from the refineries in solid and liquid 
forms. Refined and some microcrystalline waxes are shipped 
in slab form. Slabs of refined wax are packed about 96 net 
pounds (9 slabs) to a carton and slabs of some microcrystalline 
waxes are packed 8 to the carton, each slab weighing about 10 
pounds. Burlap bags also are used to ship refined wax. These 
bags contain 220.5 pounds of wax. 

Some refined wax is shipped “slabs loose” in railroad cars 
and trucks. Rail and truck shipments are also made on ex- 
pendable pressed-paperboard pallets. When shipments of 
slab wax are made in very hot weather, the cars and trucks 
are refrigerated to prevent the slabs from adhering to one an- 
other before they reach destination. 

Crude scale wax is shipped in slack barrels (400 pounds 
net). In this case the wax is poured into the barrels and the 
latter broken open by users. Crude scale wax also is poured 
into cylindrical, paperboard containers (85 pounds net) and 
some special waxes are poured into bulkans, a coined word for 
containers like ice-cream cans, holding approximately 32 
pounds. 

The refineries also ship large quantities of wax as a liquid 
in tank cars and tank trucks. These cars and trucks are 
equipped with steam coils so the solidified portion of the wax 
can be melted at destination. 

Almost 80% of the wax produced in this country is used by 
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the paper industry. Milk cartons and bread wrappers are the 
largest individual wax consuming applications. 

Large quantities of waxes are also consumed in industries 
producing candles, polishes, crayons, impregnated fabrics, 
chewing gum, matches, rust preventives and other products. 

In these instances, as in practically all wax applications, it is 
necessary that wax be clean, free from any objectionable odor 
or color, and be of correct melting point. In some cases, as in 
milk-carton waxing machines, the slabs of wax must be of cer- 
tain dimensions so they will be able to fit the machine’s wax 
tank. 

Wax-consuming industries desire to handle and_ store 
waxes so they will be put to use in the same condition in which 
they were shipped from the wax refinery. To accomplish 
this, consumers’ plants must be careful to protect these 
petroleum products against excessively high temperatures, 
against prolonged exposure to sunlight, against exposure to 
dust and dirt, and to atmospheres which may contaminate the 
waxes by imparting odors. Waxes also may be contaminated 
by products employed in wax-using plants. Among such 
products are lubricating oils, solvents, and dirty steam. The 
catalytic action of nonferrous metals on waxes may adversely 
affect them. 


It should be quite obvious to wax users that every effort 
should be made to store wax so that no dust, dirt, or odors can 
reach it. If containers are broken when they are moved into a 
plant from delivery vehicles, the wax should be used im- 
mediately to prevent contamination or it should be covered so 
contaminants cannot reach it. Liquid waxes should be 
pumped to storage and other vessels in pipes having a mini- 
mum number of nonferrous metal connections or no such con- 
nections, because these metals may act as catalysts and cause 
wax oxidation. 

Some provision should be made for stacking cartons or 
other containers off the floor. Pallets or raised flooring are 
used to avoid having the containers rest directly on the floor, 
from which they can pick up water, moisture, dirt or other 
contaminants. Burlap bags permit sifting of dust and dirt 
from some floors and from storage areas which are known to 
contain large amounts of dust and dirt. Cylindrical wax con- 
tainers should be placed on end when stored, rather than on 
their side. 

Although not generally realized, waxes in storage have a 
tendency to pick up odors from the atmosphere. Odors from 
chemicals, foods, growing plants, like onions, and garbage 
odors may be picked up by wax. Even musty cellar odors are 
often acquired by stored wax, especially if the containers are 
broken open and the bare wax slabs are exposed to surround- 
ing alr. 

The storage area within the plant should preferably have a 
temperature of about 70°F. or lower. Maximum safe storage 
temperature of wax slabs obviously has some relationship to 
melting point. Slabs of most waxes can be stored at tem- 
peratures well above 70°F. for short intervals, and some high 
melting-point waxes may safely be stored indefinitely at tem- 
peratures higher than 70°F. Excessively high temperatures in 
storage areas, however, may cause slabs of wax to adhere to 
one another, thus making it necessary to spend time prying 
slabs apart or, in extreme cases, cutting proper size blocks from 
the mass. Some milk-carton-waxing machines cannot ac- 
commodate more than | slab of refined wax. Wax-melting 
tanks in other plants are designed to hold only a certain 
number of slabs at a time. 


Another matter is the effect on molten waxes of tempera- 
tures high above their melting points. It is impossible to for- 
mulate general rules covering all waxes, but safest practice is 
to store liquid waxes at temperatures as close to their melting 
point as convenient, to apply wax at the lowest practical tem- 
perature, and to reduce wax bath temperatures to slightly 
above the melting point when waxing machines are not in 
operation. 
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When waxes are held at prolonged high temperatures, they 
discolor and acquire an objectionable odor, which are results 
of oxidation. All waxes are susceptible to oxidation if the 
high temperatures are prolonged. In this respect care must 
also be taken to avoid localized overheating. Some waxes 
will become unfit for use if held at 250°F. for 24 hours or at a 
lower temperature for a longer period. Most wax users are 
aware of the oxidizing properties of wax at elevated tempera- 
tures, and when necessary to apply wax at very high tempera- 
tures many concerns add an oxidation inhibitor. 

In addition to keeping wax at proper temperature, it is im- 
portant that it be protected against prolonged exposure to 
sunlight. Sunlight not only has a tendency to produce surface 
discoloration but, more important, it tends to cause develop- 
ment of an odor in the wax. In plants equipped with fluo- 
rescent lights in storage rooms, ultraviolet from the lamps 
may, in time, cause wax discoloration and bad odor. 

Microcrystalline waxes, stored as a liquid for prolonged 
periods, sometimes deposit a sludge. Trouble from this source 
may be minimized by using several small tanks instead of one 
large tank. It is easier to schedule cleaning of the smaller 
tanks, and withdrawals can be arranged so that each tank, in 
turn, is emptied. Any small amount of sludge in these tanks 
can be drawn off periodically without much trouble. If the 
sludge is allowed to remain in a tank, it has a tendency to 
cause oxidation of the wax. In some plants liquid wax is 
filtered before being used to be sure no sludge is carried to 
machines. 

Care should be taken that waxes are not allowed to pick up 
lubricating oils from machines in which they are used. This 
is a problem of preventing lubricants from dripping or slinging 
from moving parts into the wax. If solvents are used in a 
plant, care should be exercised that none reach the wax to 
contaminate it. In some plants in which wax is heated in 
storage tanks, the steam pipes in the tanks may develop 
leaks and cause dirty steam to reach the wax. Clean steam 
will settle and can be drawn off, but dirty steam often leaves 
some of its solid matter in the wax, and it frequently imparts 
an odor to the wax. 

In brief, wax users should store wax so it does not acquire 
contaminants and be exposed to high temperatures and sun- 
light. 


From Esso Oilways, September, 1950 


RECENT BOOKS 


Encyclopedia of Chemical Technology. Vol. 6. Edited 
by Raymond E. Kirk and Donald F. Othmer, Polytechnic 
Institute of Brooklyn. The Interscience Encylopedia, 
Inc., New York, 1951. Cloth, 71/4 X 10/2, 1008 pages. 
Illustrated. $20. 


This remarkable set of ten volumes has now passed the half- 
way mark. Many editors have urged the publishers to com- 
plete the series as soon as possible. The publishers have been 
encouraged by the great demand to give consideration to a 
new printing of the volumes already issued. As has been 
noted before, the price of $20 is based on a subscription to all 
ten volumes. The price of a single volume is $25. 

Vol. 6 covers subjects alphabetically from Explosives to 
Furfural. Other subjects of interest are fatty oils and acids, 
fermentation, fibers, films, filtration, fluid mechanics, foams, 
foods, and fuels. 


Forest Products Research Society Proceedings. Vol. 4. 
Forest Products Research Society, Box 2010, University 
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Station, Madison 5, Wis., 1950. Cloth, 71/2 * 10%/2, 506 
pages. Illustrated. $8.00. 


A compilation of the papers presented at the fourth annual 
meeting of the Society at Portland, Ore., in June, 1950. Its 


contents include subjects such as shipping containers, pulp- | 


wood supply, wallboard, softwood plywood, wood preserva- 
tives and furniture manufacture. 


Practical Microscopy. 2nd Ed. By L. C. Martin and 
B. K. Johnson, Imperial College of Science and Technology, 
England. Chemical Publishing Co., Brooklyn, N. Y., 
1951. Cloth, 5 X 73/2, 124 pages. Illustrated, $2.50. 


A practical treatise dealing with optics and microscopy 
covering such subjects as magnification, the microscope, 
methods of illumination, dark-ground illumination, photo- 
micrography, preparation of specimens, polarized light, ultra- 
violet microscopy, and the electron microscope. In a sense 
the book can be considered as a manual for instruction in 
elementary microscopy applications. 


EMPLOYMENT SERVICE 


Positions OPEN 


P124-51. Research Chemical Engineer with experience in pulp 
manufacture for Research Foundation in the Middle West. 

P125-51. Chief Engineer for nationally known company located 
on eastern seaboard. Experience required in converting oper- 
ations, folding cartons, development work, laminating, plant 
layout, production flow. Must have graduate degree in either 
chemical or mechanical engineering. Age 35 to 45. 

P126-51. Graduate Chemical or Mechanical engineer familiar 
with converting operations in folding cartons and/or board- 
making. Age 28 to 33. For company located in the East. 

P127-51. Chemist or Chemical Engineer. Research in stream 
improvement and utilization of sludge from deinking mills. 

P128-51. Technical Service Field Engineer. Age 26 to 35. 
Experienced in film packaging or with packaging machinery. 
Graduate chemist or chemical engineer. 

P129-51. Research on papermaking, pigmented protein, and 
synthetic formulation for coating and printing wallpaper. 
Laboratory and plant development experience desirable. 

P130-51. Physical Testing Specialist to supervise physical 
testing of paper products in Philadelphia. Federal Civil 
Service requirements: (1) Approximately one and one-half 
years’ experience in the paper industry including laboratory 
testing of paper products, plus bachelor’s degree in a field of 
physical science; or (2) five and one-half years’ experience 
without degree. Provides 26 days annual and 15 days sick 
leave per year. Application blanks available. 

P131-51. Plant Chemist. To take charge of mill technical con- 
trol work. College degree in chemistry required. Some paper 
mill experience desirable but not necessary. 


Positions WANTED 


124-51. Technical Director or Assistant Coating Superin- 
tendent. Experienced in the manufacture of rawstock for 
high-quality offset and in specialty coating operations. 

125-51. Research man for Insulation Products. Several 
years’ experience, including project work at Mellon Institute. 

126-51. Mechanical Engineer. 1951 graduate from Purdue 
University. Desires to work in the pulp and paper industry. 
Summer experience in steel plants. 

127-51. Practical Superintendent of Fine Paper mill. Thirty- 
two years’ experience as general superintendent and mainte- 
nance engineer. Knowledge of bonds, ledgers, writings, 
mimeograph, color specialties, dandy marks, and offset, includ- 
ing stock preparation. 

B128-51. Analytical Chemist. Graduate of Columbia and 
West Virginia Universities. Ph.D. (Chemicelluloses). Hight 
years’ teaching experience. Present position biochemist. 
Desires either educational or industrial technical position. 

129-51. Engineer. Paper mill experience in construction, 
maintenance, power, and paper machinery and heavy equip- 


ment rebuilding. Degree in electrical engineering. Now 
employed. 
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GUIDE 10 PROFESSIONAL SERVICES 


AMERICAN DEFIBRATOR, INC. 


Consulting & Designing Engineers 


WALLBOARD MILLS 
CHRYSLER BUILDING @ NEW YORK 1Y, N. Y. 


BJORKSTEN RESEARCH LABORATORIES 
SPONSORED INDUSTRIAL RESEARCH 


CHICAGO, ILL. 
MADISON, WIS. 
NEW YORK, N. Y. 


SYA Sis io MO} 
323 W. GORHAM ST. 
50 E. 41ST ST. 


THE H. K. FERGUSON COMPANY 
Engineers and Builders 


PULP AND PAPER MILLS—CHEMICAL PLANTS _ 
PROCESS PLANTS—POWER PLANTS—LABORATORIES 


CLEVELAND—NEW YORK—CHICAGO—HOUSTON—LOS ANGELES 


KNOWLES ASSOCIATES 
Consulting - Designing 


ENGINEERS 
Pulp and Paper Mills 


BOwling Green 9-3456 


19 RECTOR ST. NEWYORK 6, N. Y. 


CHAS. T. MAIN, INC. 
CONSULTING ENGINEERS 


Process Studies, Designs, Specifications and Engineering Supervision 


PULP AND PAPER MILLS 


Steam Hydraulic and Electrical Engineering 
Reports, Consultation and Valuations 


80 Federal Street Boston 10, Mass. 


MYERS & ADDINGTON 
Specialists for over 30 years in 
INDUSTRIAL POWER PROBLEMS 
ELECTRIC—STEAM—SURVEYS—DESIGNS 


FOR 
PULP AND PAPER MILLS 


21 East 40th Street 


Murray Hill 
New York 16, N. Y. 6-4630 


RODERICK O’DONOGHUE 
CONSULTING ENGINEER 


PULP MILLS—PAPER MILLS 


IMPROVED PROCESSES—DESIGNS—REPORTS 
New York 17, N. Y- 


420 Lexington Ave. 
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PFEIFER & SHULTZ. .. Engineers 
Steam Power Plant Specialists 
@ Mills and Industrial Buildings 

© Reports 
e Plans and Specifications 
@ Supervision of Construction 


Wesley Temple Bldg. Minneapolis 3, Minn. 


J. E. SIRRINE CO. Engineers 
Greenville, S. C. 
Est. 1902 
Paper ¢* Pulp Mills °* Waste Disposal * Textile Mills °¢ 
Appraisals * Water Plans * Steam Utilization * Steam Power 
Plants * Hydro-Electric * Reports 


STADLER, HURTER & COMPANY 
CONSULTING ENGINEERS 


Specializing Since 1923 in 
PULP AND PAPER MILLS 


FROM FOREST TO FINISHED PRODUCTS 
A. T. HURTER, M.E.I.C. Represented in the U.S.A. by: 
Suite 609 Stadler, Hurter & Co., Inc. 
Drummond Building 76 Beaver Street, New York 5, N. Y. 
Montreal, Canada Phone: Whitehall 3-3881 


FREDERICK WIERK 


CONSULTING ENGINEER 
220 East 42nd Street New York 17, N. Y. 


Reports and Designs for Construction or Modernization of 
Pulp & Paper Mills, Steam and Hydro Power, Stream 
Pollution Abatement 


Calendar of TAPPI Meetings 


NATIONAL 


Alkaline Pulping Conference, John Marshall Hotel, 
Richmond, Va. September 26-28, 1951 
General Chairman—Henry Vranian, Chesapeake 
Corp., West Point, Va. 
Program Chairman—R. R. Fuller, Gulf States Paper 
Co., Tuscaloosa, Ala. 

Sixth Engineering Conference of the Pulp and Paper 
Industry, General Oglethorpe Hotel, Wilmington Island, 
Savannah, Ga., October 15-18, 1951 

General Chairman—George H. Pringle, Mead Corp., 
Chillicothe, Ohio 

Local Arrangements Chairman—James R. Lientz, 
Union Bag & Paper Co., Savannah, Ga. 

Steam and Power—C. J. Sibler, Chairman. 

Materials Handling—A. P. Schnyder, Chairman. 

Drying and Ventilating—M. L. Barker, Chairman. 

Engineering Research—J. D. Lyall, Chairman. 

Mill Design—R. A. Packard, Chairman. 

Mill Maintenance—H. F. Parker, Chairman. 

Electrical Engineering—Ray Foster, Chairman. 

Hydraulics—K. J. Mackenzie, Chairman. 

Data Sheets—Henry Perry, Chairman. 


LOCAL SECTIONS 
Maitne-New HampsHire SECTION: 
June 22-23, 1951, Eastern Slope Inn, N. Conway, N. H. 
EMPIRE STATE SECTION: : 
June 28-30, 1951, Whiteface Inn, Lake Placid, N. Y. 
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“VIRGINIA 
ZINC HYDRO 
hag IT! 


Brighter Paper 


Has the Call 


Superior brightness and whiteness in paper products 
is synonymous with finer quality and higher price. 
You can expect a 7-point improvement in the bright- 
ness of your output if you avail yourself of the power- 
ful bleaching properties of “‘Virginia’’ Zinc Hydro. 


“Virginia” is the only source of commercial “high 


test” Zinc Hydrosulphite. This specialized chemical 


is made expressly for the 
pulp and paper industry. 

You'll get far more sat- 
isfactory results, and save 
money, by using concen- 
trated “‘Virginia”’ Zinc 
Hydro in your processes. 
If your mill uses rag stock, 
groundwood pulp, or col- 
ored waste paper—or if 
you make semi-bleached 
kraft—write us today for 
our ZnS,O, folder and a 
testing sample of the 
chemical. VIRGINIA 
SMELTING COMPANY, 
West Norfolk 3, Virginia. 


Mircinia 


Field Offices: 
NEW YORK 
BOSTON 
DETROIT 
CHICAGO 


PHILADELPHIA 


VIRGINIA 


ATLANTA 
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iio with titanium dioxide makes possible the manufacture of 
light weight papers with no increase in show-through, no 

iloss of brightness or opacity. This type of processing enables you to 
‘increase the usefulness of your paper-making raw materials— 

}a worthwhile consideration in times of tight supply. 


Many years of research in the pigmentation of 

yD 5 

light weight papers are reflected in today’s TITANOX 
| titanium dioxide pigments. TITANOX-A, the water- 
dispersible titanium dioxide, and the rutile-calcium 

| pigment, TITANOX-RCHT, whiten, brighten and 
opacify paper by addition to the coating or directly 
to the beater. Their optimum particle size ZA ace 

| insures easy mixing and complete dispersion. These 

| qualities are vital to light weight paper pigmentation. 


Whatever type of paper you produce, if you need 


| whiteness, brightness or opacity—our Technical Service ; ‘ 
es the brightest name tn fugments 
|} maximum out of your TITANOX pigment supply. 
i Titanium Pigment Corporation, 111 Broadway, New _ semen 
; 
Los Angeles 22; Philadelphia 3; Pittsburgh 12; CORPORATION 
@ Portland 9, Ore.; San Francisco 7. In Canada: Canadian 


s| Department is always available to help you get the 
¥ York 6, N. Y.; Boston 6; Chicago 3; Cleveland 15; TITANIUM PIGMENT 
i Titanium Pigments, Ltd., Montreal 2; ‘Toronto 1. Subsidiary of NATIONAL LEAD COMPANY 


OUTSTANDING 


SLICE ARRANGE 


Shop assembly of 
Flow Spreader and 
High Slice. 


Closed Pressure Slice on machine designed for 


speed of 2100 feet per minute. 


The new Puseyjones Closed Pressure Slice 
combined with the Flow Spreader, now 
proved in mill operation, provides the ideal 
approach flow to the Fourdrinier wire on 
today’s high-speed machines. 


Three of these Slices are now in operation 
. and three are under construction. 


For moderate speeds, the Puseyjones High 
Slice may be used where preferred. It is 
now in successful operation on ten installa- 
tions . . . and two are under construction. 


Whatever your stock or operating speed 
may be, these Slice Arrangements and Flow 
Spreaders will give the best possible forma- 


Assembly drawing of Flow Spreader and Closed Pressure Slice. 


tion for every condition. The right slice for 
your new or rebuilt machine is a matter 
between you and the Puseyjones engineers. 
Write or call us today. 


THE PUSEY AND JONES CORPORATION 


Est. 1848 — Builders of Paper-Making Machinery 
Fabricators & Welders of all classes of Steel & Alloy Products 
Wilmington 99, Delaware, U.S. A. 


ist 


Mill installation of High Slice. 


Assembly drawing of Flow Spreader and High Slice, 


